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Summary 

No widely accepted performance standards or norms exist for realistic 
typing tasks, partly because there has been no means of assessing the dif- 
ficulty of the tasks to which the standards could apply. To provide dif- 
ficulty indices, various subsets of 8 tasks from a battery of 64 typing 
tasks (24 business letters, 24 tables, and 16 manuscripts from draft copy) 
were administered to 3*134 typists completing 1 year, 2 years, and more 
than 2 years of formal typing training in 137 typing classes of 92 teach- 
ers in 21 high schools and 2-year colleges. The mean number of subjects 
(Ss) per task was 121; and, as inferred from vocabulary test scores, Ss 
were generally of low ability. The office-task battery means were found 
to have satisfactory reliability. 

Variations in task components found in a pilot study to lead to differ- 
ences in performance were built into the test items; e.g . , differences in 
length, number of footnotes, number of corrections, type of copy (long- 
hand, typed, mixed type and longhand), enclosures, enumerations, number 
of columns (in a table or in a table contained in a letter), type of col- 
umn headings, et al. Except for 3 form letters, the remaining 61 items 
in the battery were unarranged, requiring the typist to make decisions 
leading to an attractively arranged product, according to established 
conventions. Work was scored for speed, number of errors in form or ar- 
rangement, and number of uncorrected typographical errors. Canonical cor- 
relation analysis was used to predict these three criteila, jointly, from 
the various features of the tasks, resulting in 18 equations for predicting 
difficulty: 1 for each of the 3 major classes of tasks (letters, tables, 

manuscripts) at each of the 3 levels of training (l, 2, and 2+ years) for 
each of 2 types of indices (stanines and deciles). The difficulty indices 
predicted for the 3 training levels were so highly intercorrelated that 
the use of 1 equation (per class of task) across levels; might be justified* 
That is, relative difficulty of tasks was about the sane for Ss at various 
levels of training. Cross-validation applied to a sample of 9 tasks re- 
sulted in cross-validity coefficients ranging between .215 and .904 among 
the various classes of tasks and training levels and one of *666 across 
tasks and levels. The 18 equations permit the estimation of the difficulty 
of any business letters, tables, and manuscripts that contain the types of 
features and range of variations in these features employed in the test 
battery. Their use permits the eventual establishment of performance 
standards and norms for realistic tasks of known difficulty among trainees 
and applicants for employment. 

Also furnished are decile norms for speed and percentile norms for 
the two types of errors on each of the 64 tasks for the low-ability train- 
ees of this study. They provide an initial pool for the eventual estab- 
lishment of more broadly based standards on tasks of the kind used here. 

Ancillary findings concern relationships between intelligence and typ- 
ing proficiency (very little), ordinary copying skills and proficiency at 
realistic office-typing tasks (very little), between speed and accuracy 
(nearly none), and between various office-typing tasks (low to moderate). 
Among these ancillary findings, the second has the most important implica- 
tions for training, namely; the desirability of reducing the traditional 
heavy focus on simple copying skills and of Increased and earlier atten- 
tion to realistic typing tasks ard to the decision processes applicable 
to the typing of such tasks. 
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Difficulty Indices and Performance Norms 
For Office-Typing Tasks^ 



For the more than half century that typewriting has been taught on a 
large scale in the high schools of this country, its chief objective has 
been vocational. Yet, there exist no broadly based and widely used stand- 
ards of terminal training proficiency at the kinds of tasks engaged in 
by employed typists (e.g., correspondence, tables, manuscripts and reports). 
In contrast, there arc substantial compilations of proficiency scores, 
with well-developed end widely used norms, for !T straight copy" typing: 
the line-for-line copying of perfectly printed prose, without error cor- 
rection and involving no considerations of arrangement of materials on 
the page other than reasonably regular right-hand margins and^ sometimes, 
correct word division. Further, straight copy practice and tost materials 
have been constructed at known difficulty levels, based on measures of the 
characteristics of the copy shown to be correlated with stroking speed. 
Accordingly, it has been possible to measure straight copy skills on ma- 
terials of known difficulty and to attribute changes in scores to changes 
in skill, unconfounded by differences in the difficulty of the materials. 

The historical focus on straight copy skills appears to be due, in 
part, to the assumption that keystroking skill is the major component in 
proficiency at realistic vocational typing tasks and, in part, to the 
absence of indices of difficulty for vocational typing tasks. In recent 
years, evidence has been accumulating that stroking skill plays a modest 
role in total proficiency at vocational tasks and that skill at such 
tasks is based largely on factors intrinsic to them and wholly absent 
in ordinary copying. However, the development of standards and norms 
for vocational typing tasks (to replace the mistaken focus on ordinary 
copying skills) requires, as a precondition, some means of specifying 
and controlling for the difficulty of such tasks. With indices of voca- 
tional typing task difficulty in hand, it will be possible to develop 
training norms and standards and to express proficiency at tasks of 
specified difficulty. Further, a change in score over time at tasks of 
the same difficulty could properly be attributed to a change in skill, 
unconfounded by a change in task difficulty. Also, for training pur- 
poses, difficulty indices would make possible the grading of practice 
materials according to difficulty during the course of instruction. 

Purposes . The need in typewriting training and among employers, 
then, is for well-developed standards and norms for proficiency at real- 
istic typing tasks. To that end, the principal purpose of the present 




^The portion of this study that deals with difficulty indices is 
in process of preparation as a doctoral thesis at Teachers College, 
Columbia University, and will contain additional details of procedures 
and findings not judged necessary or desirable for inclusion here. 
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investigation was to establish difficulty indices for three major classes 
of such tasks, identified in earlier studies as prominent in vocational 
and personal typing activities; namely, business correspondence, tables, 
and reports or manuscripts from rough draft copy, labeled, hereinafter, 
as "office-typing tasks." A second major purpose was to provide an ini- 
tial pool of normative data as a partial basis for eventual standards for 
the tasks used for the development of difficulty indices. These data ap- 
ply to high school trainees completing one and two years of training and 
to community college students with more than two years of formal type- 
writing training. The various training levels were used because of the 
expectation that task difficulty might vary with differences in amount of 
prior training. 

Ancillary to the two foregoing major purposes were three minor ones 
bearing on the estimation of relationships: 

1. Between intelligence (as measured by vocabulary test scores) and 
office-typing task performance — as a potential partial basis for screening 
applicants for advanced typing training. 

2. Between straight copy and office-typing performance (for speed 
and quality of work) — as a basis for assessing the contribution to pro- 
ficiency at realistic typing tasks of ordinary copying skills and, in 
turn, the appropriate extent of focus on copying skills during training. 

3. Among performance scores on the various office-typing tasks — as 
an index of the extent of transfer of skills from one type of task to 
another. 



The pertinent related research concerns: (l) Existing difficulty 

indices for typing tasks, (2) Existing information on task proficiency 
and intertask relationships, (3) Intelligence as a predictor of typing 
performance, end (4) Identification of the prominent classes of typing 
activities. Each of these topics is discussed in turn. 

Difficulty Indices 

Indices of difficulty have been developed in a number of fields 
(e.g., reading, shorthand dictation materials). For typewriting, the 
difficulty of ordinary prose materials for use under straight copy con- 
ditions has typically been assessed via one or more of three language 
characteristics: percentage of common words, syllabic intensity (mean 

number of speech syllables per dictionary word), and stroke intensity 
(mean number of typewriter strokes per dictionary word, including spacing 
ar.d punctuation). Bell (1949) > for example, developed a "typewrit ability" 
index leading to a 9-point scale of difficulty. Robinson (1968) esti- 
mated the differences in performance (speed and errors) that accompanied 
differences in each of the three indices. 

O 
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A! chough several authorities have pointed to a need for indices of 
difficulty for off ice- typing xasks, the one study that has been conducted 
had so many procedural weaknesses as to limit it^ usefulness, 2 

The absence of indices of task difficulty as a barrier to the estab- 
lishment of proficiency norms has been mentioned by a number of writers 
(Reigner, 1936; Rove, 1967; Russon, 1966: Tate, 1962). Specifically, 

Vest (1964, p. 79) suggested that T, two major areas for inouiry, as yet 
untouched, are (a) indices of difficulty for real-life typing tasks and 
(b) accumulation of performance- standard data on office typing tasks, 1T 
and he outlined (Vest, 1969, pp. 575-7) the general tactics applicable 
to the development of indices. 



Task Proficiency and Intercorrelations 

Available data on proficiency of terminal trainees at. office-typing 
tasks are modest in amount, and interpretation of that data points to the 
need for difficulty indices. In addition, data on intertask relationships 
reveal the modest role of copying skills in office-typing task proficien- 
cy and identify the need for difficulty indices for each type of office 
task, as follows: 

Office-Typing Task Proficiency Levels . A review of 22 studies shows 
a range of mean speeds at business letters from a low of 15 words per 
minute (vpm) (Muhich, 1967) to a high of 39 vpm (Martin, 1954) * tabie 
speeds ranging from 4 vpm (Kerl, 1941) to 27 wpm (Martin, 1954 j > and 
rough draft ^aiu script speeds from 10 vpm (Muhich, 1967) to 36 vpm 
(Martin, 1954;. Aside from such factors as differences in amount and 
kind of training, other features that probably account for the variations 
in outcomes are variations in test content and, especially, in test con- 
ditions. In some of the studies (e.g., Martin, 1954 ) , tasks ware pre- 
arranged, requiring no placement decisions; in others (e.g., Muhich, 

1967), the copy vat' unarranged, requiring the examinee to make placement 
decisions. In some studies, errors were to be corrected; in others, 
not. Concerning test content, ambiguity exists in attempts to describe 
a task as "fairly difficult, 11 r, of average difficulty, M and so on. Even 
more explicit verbal descriptions — e.g., "Two longhand tables, including 
columnar and main headings: one of three columns, the other of four 

columns — but each containing the equivalent of 50 5-stroke words" (West 
and Bolanovich, 1963> p. 404) — do not permit sufficiently precise com- 
parisons among tasks. 

Intertask Relationships . The error in the conventional focus on 
straight copy skills and in the underlying assumption that such skills 
play a major role in proficiency at realistic typing tasks is revealed 



^Wise (1969) disregarded unmailable work, discarded the work of 
students vho typed at a production rate below 20 wpm, and introduced 
serious practice effects by using the same content in each of 16 dif- 
ferent test items. 
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in the correlational data for these two types of tasks. Simple analysis 
of the task requirements should make apparent that straight copy typing 
involves only stroking skills, whereas office or "production" typing, as 
it is also called, involves additional components wholly absent in ordinary 
copying (viz,, knowledge of conventions of format, decision-making about 
placement of materials on the page, additional machine manipulation, proof- 
reading, error correction). The expectation should therefore be of low 
to moderate correlations between straight copy measures and measures of 
office- typing proficiency. Past findings support that expectation. In 
thirteen studies, several of which are summarized by Muhich (1967), r r s 
between gross straight copy speed and speed (under a number of work con- 
ditions) at office-typing tasks ranged between .07 (Jiles, 1957) and .84 
(Muhich, 1967), averaging (by z transformation) .61, Error r 1 s ranged 
between .22 (Muhich, 1967) and .35 (West and Bolanovich, 1963) . Straight 
copy speed is only moderately correlated with production speed, whereas 
straight copy accuracy is nearly useless as an index of production accu- 
racy. It is apparent that straight copy training is not a sufficient prep- 
aration for office typing and that straight copy skills are weak indices 
of production skills. Direct measures of office-typing proficiency are 
needed. 

Among office-typing tasks, speed intercorrelations in three studies 
reviewed ranged between .34 (West, i960) and .87 (Muhich, 1967), averaging, 
by z transformation, .67; whereas error intercorrelations ranged between 
.34 (Muhich, 1967) and .68 (West and Bolanovich, 1963), averaging .49. 

These correlations are not high enough to justify the use of measures of 
one task as indices of performance on other office tasks. The various 
types of office tasks need to be dealt with individually. 



Intelligence as a Predictor of Typlnr :ofi elenev 

Intelligence is virtually uncorrelated with straight copy proficiency; 
the r T s for speed in 16 studies, several of which were summarized by Muhich 
(1967), ranged from .04 (Eckert, I960) to .62 (Mclntire, 1934)# averaging, 
by 3 transformation, .35; for errors, the r's in 6 studies reviewed, ranged 
from .01 (Eckert, I960) to ,31 (White, 1935), averaging .19. The evidence 
on relationships between intelligence and production typing proficiency, 
on the other hand, is ambiguous; r T s reported in 7 studies ranged from a 
low of .02 (Dake, 1935) to a high of .81 (Cook and Appel, 1941J, varying 
with variations in the test copy, inodes of scoring, range of student IQ 
scores^ and the intelligence measure employed. Additional evidence on the 
issue is needed as a potential bae^ s for screening of applicants for ad- 
vanced typing training. 



Prominent Typing Activities 



Earlier surveys identify business letters, tables, and reports or 
manuscripts from rough draft copy as the three leading classes of non- 
trivial typing tasks, \r vocationally (Batchelor, 1950; Frisch, 1953; 
Perkins, Byrd, and Rol 1968) and, to a slightly lesser extent, in per- 
typing (Featheringuam, 1965). Another task, form fill-in work# is 
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a leading one among 11 clerical 11 typists, but is omitted from the present 
investigation because the great variety of forms does not perrdt con- 
structing, for present purposes, one or more forms that could be thought 
to be representative cf all forms* The three leading classes of tasks 
mentioned previously ire also the leading office-typing tasks in type- 
writing textbooks, as shown by Muhich (1967), and by the content of 
commercially published typewriting achievement and employment tests 
(Bures, 1965). 

The pertinent related research supports the need for standards and 
norms for office-typing tasks and for difficulty indices for such tasks 
as a basis for interpretable standards and norms. The evidence further 
identifies the three prominent classes of office-typing tasks, the need 
for dealing with each class individually, and the desirability of col- 
lecting additional information on intertask relationships and on intel- 
ligence as a predictor of office-typing proficiency. 



Procedures 

The chief procedures are those applicable to the development of 
difficulty indices for three classes of office-typing tasks among typists 
at three levels of training (2, 4, and 4** semesters), estimation of the 
reliability of the performance scores u ed to develop the indices, and 
cross-validation of the obtained diffic Ity indices. Collection of a 
beginning pool of normative data is also involved. Details are given 
for (l) Office- typing task variables, (2) Test instruments, (3) Subjects, 
(4) Test administration, (5) Test scoring, and (6) Modes of data analysis. 



Office-Typing Task Variables 



The task variables included in the test battery were identified in a 
pilot study that also served to refine test administration procedures. 
Within each of the three major classes of tasks, the possible variations 
in intraclass components ere quite large in number, and it is neither 
practicable nor necessary to deal with all possible task component com- 
binations, To identify those variables that do make a difference in 
performance, a test battery consisting of 8 letters, 8 tables, and 5 
manuscripts was administered to 80 students in 3 typing classes of 2 
senior colleges in New York City. For each class of task, a basic task 
was constructed, with each additional task in that class having only one 
feature different from the basic version. 

Findings from this pilot study identified three variables that 
contributed nothing to difficulty as measured by speed and error dif- 
ferences between the basic version and the version with these three 
features: vit., in letters, an attention line, a subject line, and a 

carbon-copy notation. The remaining task variables, retained for incor- 
poration into the final office- ; T ping task battery because they le* to 
significant performance differences in the pilot study, are: 
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Tablesi A. Number of columns (2 vs. 3 vs. 4 vs. 5) 

B. Column headings (with vs. without) 

C. Column-head complexity 

a. Single vs. double line 

b. Longer vs. shorter than column 

c. Braced vs. no braced head 



Letters; 



D. Length (37*5- vs. 75 5- stroke words) 

E. Enclosures (with vs. without) 

F. Listed enumerations (with vs. without) 

G. Tables (with vs. without); if T, with, !l then: 



a. With vs. without column heads 
t. Number of columns 

c. Number of column heads shorter than columns 

d. Number of words in table (8 to 39 5-stroke 

words) 

H. Letter form (unarranged letter vs. prearranged 

form letter) 

I. Length (75 vs. 150 5-stroke words, including table, 

if any) 

Manuscripts ; J. Type of copy (longhand vs. mixed type and longhand) 



K. Number of footnotes (0 vs. 1 vs. 2) 



L. Number of corrections (C vs. 7 vs. 14) 



M. Length (75 vs. 150 5-stroke words) 



Test Instruments 

The test instruments consisted of (l) a 20-word, multiple choice 
vocabulary test, used as an estimate of intelligence of subjects (Sa), 

(2) a 3-minute straight copy timed writing, and (3) a battery of 64 
office-typing tasks. 

Vocabulary Test . Intelligence test scores were not available on all 
students 1 records, and those recorded arose from a number of different 
toots that do not generate directly comparab 1 * scores. To provide a uni- 
form basis for estimating intelligence, the <0-v ord vocabulary test (Form 
2) from the CAVD scale of Thorndike and others (Buros, 1965) was admin- 
istered to all Ss. For two of the five forms Miner (1961) reported cor- 
relations (cor acted for attenuation) with the WAIS (Wechsler Adult in- 
Sca .e) of .84 and .86. 

14 




Straight Copy Timed Writing . To provide information on the relation- 
ship between ordinary stroking skill and proficiency at of f i ce-typing 
tasks, a 3 -ndnute timing on ordinary prose materials of average difficulty 
(syllabic intensity of 1.53 and stroke intensity of 6 . 0 ) was administered 
to all Ss (Appendix B, p. 75 ). The level of difficulty was selected to 
conform with the average for Sllverthorn 1 s vocabulary of written business 
communication (1955) as reported by West (1968). 

Office-Typing Task Battery . The office-typing task battery con- 
sisted of 24 business letters, 24 tables, and 16 manuscripts. The test 
materials were in some instances composed and in other instances adapted 
from a variety of sources. They are shown in Appendix B, pp. 76-134* 
Details follow on (a) item construction, (b) assignment of task features 
to test items, and (c) assembly of test booklets. 

(a) Item Construction . Based on Frisch r s (1953) finding that the 
majority of the stimulus materials of the employed clerical typist were 
in longhand or mixed type and longhand, all tables and all letters, ex- 
cept for the form letters, were in longhand: manuscripts were wholly in 
longhand, in mixed type and longhand, or wholly typewritten. All office- 
typing tasks had a stroke intensity of 6 . 0 , the same as the straight 
copy timed writing. 

(b) Assignment of Task Features to Test Items . The task variables 
or features or components are those listed on page 6. As mandated by the 
requirements of statistical analyses for difficulty indices (pp. 11-14 ) $ 
features were assigned to tasks at random, with results as given in Appen- 
dix A, Tables 19-21, pp. 39-41. 

( c) Assembly of Test Booklets . Because the entire test battery of 
64 tasks could not be typed by any student in the testing time available 
(4-5 days P er class), the 64 tasks were distributed into 8 booklets con- 
taining 8 tasks per booklet, and each student was given one booklet. 

Three different kinds of task "packaging" were used. 

In the earliest testing (that of 2 -year college students) the 24 
tables were randomly assigned to three booklets, each containing 8 tables. 
Each typing class was then randomly divided into thirds, and each third 
of the class typed from a different table booklet. To insure independent 
work and to randomire practice end fatigue effects, each set of 8 tables 
was arranged in two random orders fox' random distribution within each 
third of each class. 

It was quickly recognized that the foregoing arrangement of task 
booklets sacrificed information on interrelationships among different 
classes of tasks and, especially, that the potential for substantial 
practice effects was strong. Therefore, for tne remaining testing of 
2 -year college students (on letters and manuscripts) each booklet 
contained both letters and manuscripts. 

The bulk of the testing was of high school trainees. For them, 
each booklet contained all three classes of tasks, with 8 tasks in each 
(i.e., 3 letters, 3 tables, and 2 manuscripts) arranged so that two tasks 
of the same kind did not follow* consecutively. Eight different sets of 



- 8 - 



booklets vere arranged in 5+ different orders, providing 42 booklets in 

all . 



Subjects 



One group of Ss was used to establish difficulty indices for office- 
typing tasks; another group of Ss was used to estimate the reliability of 
the office-typing task performance means and to cross-validate the diffi- 
culty indices. 

Subjects for Difficulty Indices . Three considerations mandated a 
substantial number (N) of Ss for the establishment of difficulty indices, 
as follows: 

1. The need to represent each of three terminal stages or "levels" 
of typing training (2, 4, and 4+ semesters). 

2. A large number of tasks required to represent the variety of 
intratask difficulty factors and to provide a sufficient statistical base 
for developing indices. 

3. The provision of an initial pool of scores as a basis for the 
eventual establishment of proficiency norms that could be used as a basis 
for terminal training standards. 

Indices of task difficulty for use in assessing readiness for em- 
ployment are properly based on the performance of students at terminal 
stages of training. In the nation's secondary schools, vocational typing 
is taken as a 1-year course by 70 percent of registrants and as a 2-year 
course by most of the remaining registrants (Wright, 1964, 1965). Ac- 
cordingly, those completing 2 and 4 semesters of high school training 
provided most of the Ss for this investigation. The remaining Ss, rep- 
resenting more than 4 semesters (4+) of formal typing training, were 
drawn from 2-year colleges. 

Information on amount of typing training (including the present 
course) among 2-year college students was secured from Ss via questionnaire. 
Junior high school typing was excluded because of the vide variation in 
number of semesters of such training, in the number of typing class periods 
per week, and in the interval between junior high school and current train- 
ing. In nontyping courses that include some typing, the percentage of 
time devoted to typing was multiplied by the number of semesters in such 
courses, and added to the number of semesters in actual typewriting courses. 
In the 2-year colleges, only Ss with more than 4 semesters of typewriting 
were included. 

Ss consisted of (a) 1335 2nd-semester students in 52 classes of 36 
different teachers in 11 high schools, of (b) 1214 4th-semester students 
in 48 classes of 32 different teachers in 12 high schools in New York City, 
suburbs of New York, and New Jersey, and of (c) 585 2-year college students 
with more than 4 semesters of typing in 37 classes of 29 different teachers 
in 9 2-year colleges in New York City, Long Island, and Massachusetts. 
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These typing trainees, according to their scores on the intelligence- 
related vocabulary test, were generally low-ability students, Thus the 
findings of this study apply primarily to low-ability trainees. 



Although the total number of Ss tested was thought sufficient to sup- 
ply the desired minimum of 150 trainees per task per training level, that 
objective was not always achieved. Student absenteeism (on one or more 
days of a full week of testing), occasional failure of test administra- 
tors to record item- completion time, students' names missing from test 
papers, typewriter malfunctions, and comparable annoyances led to attri- 
tion in the number of usable Ss. Usable Ns per task per level ranged 
from a low of 54 to a high of 188, with a mean of 121. Ns are given by 
item and by level in Tables 22-24 Appendix A, pp. 42-47, 

Subjects for Reliability of Means and Cross-Validation . Test admin- 
istration for estimating the reliability of the means for the office 
tasks and for cross-validating the difficulty indices was carried out one 
year after the testing for the development of difficulty indices. New Ss 
were used, consisting of 88 2nd-semester students from 3 classes of 3 
different teachers in 2 high schools, 94 4th-seme3ter students in 8 
classes of 4 different teachers in 3 high schools, and 55 4+- semester 
students in 3 classes of 3 different teachers in 2 2-year colleges. 



T est Administration 

All tests were administered during the last month of the academic 
year. On the first day of testing, all 2-year college students completed 
the background questionnaire, and all high school and college students 
completed the vocabulary test and the 3-minute straight-copy timed writing 
under no-erasing conditions. Students then typed from the booklet con- 
taining the eight office tasks, under instructions to proofread all work 
and to make corrections before submitting each task as completed. As the 
completed task was handed in, the cumulative typing time for the day was 
recorded. Completion time for each task was obtained by subtracting the 
cumulative completion time for that task from tha cumulative completion 
time for the next task. If a student did r^t complete a task when the 
period was over, it was collected and returned to him for completion the 
following day. He was allowed to align the paper in his typewriter just 
as it was on the previous day when the period ended. Timing began when 
announced their readiness to resume typing. Completion time on these 
tasks was determined by subtracting the cumulative time for the last com- 
pleted task the previous day from the total time for that day and then 
adding the time taken on the following day to complete the task. 

Detailed instructions to Ss were prepared by the investigator, dupli- 
cated for distribution to Ss, and read verbatim to Ss by test adminis- 
trators. 

Test Scoring 

Straight-copy performance was scored for total strokes and for num- 
ber of errors, In reporting results, total strokes were converted to 
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gross word6 per minute (gwpnO by dividing total strokes by 15 (5 strokes 
per word times 3 minutes) . 

Speed on office activities was measured by completion time to the 
nearest quarter minute for each task. Quality was measured by the number 
of un corrected typographical errors and the number of form errors. Form 
errors are those in placement of materials on the page (e.g., an off- 
center heading, unequal spacing between table columns, et al.) or ones 
that violate typewriting conventions (e.g., more than one blank line be- 
tween the inside address and salutation of a letter) . 

To maximize the reliability of test scoring by the several test scor- 
ers, a scoring manual was developed shoving details on computing completion 
time and on scoring typographical and form errors. All tasks, both 
straight copy and office, were scored twice, by different scorers. 



Reliability of the Means 

The sheer volume of 64 office tasks precluded direct assessment of 
the reliebillty of performance scores on each task via conventional test- 
retest methods. That is, with an entire week required for initial admin- 
istration of an 8-task booklet to each S, there was no possibility of 
securing the permission of school personnel for re administration of the 
entire test battery to the same Ss during a second week. Instead, in- 
direct evidence for stability of mean scores was secured by re administra- 
tion of 9 selected tasks (3 letters, 3 tables, 3 manuscripts) to a new 
sample of (3B to 60 ) comparable examinees at each of the three training 
levels. 

As it was necessary to select the 9 tasks before analysis of the 
original data had been completed, there was no basis for combining the 3 
criteria of completion time, typographical errors, and form errors* There- 
fore, the single criterion of completion time was used to rank order the 
letters, tables, and manuscripts — based on a random sample of 25 papers at 
each of the 3 training levels for each of the 64 tasks in the initial ad- 
ministration. The 9 tasks then consisted of 3 letters, 3 tables, and 3 
manuscripts: one of each at approximately the 27th, 50th, and 73rd per- 

centile in the rank-ordered lists. The same 9 tasks were identified at 
each of the 3 training levels. 

Differences in means for the two administrations of the 9 tasks 
{initially and one year later) were subjected to t test. Of the 81 t- 
tests (3 levels x 3 criterion measures x 9 tasks), nonsignificant ts were 
found for 18 speed measures, 17 measures of typographical errors, and 16 
measures of form errors. Since measures of different subjects should be 
expected to show less agreement than repeated measures of the same sub- 
jects, the finding of fair stability of performance means for the tasks 
under rather severe conditions suggests that the measures tend to have 
acceptable stability for their purposes. 

A second measure of the stability of the means was secured by cor- 
relating the means of the criterion scores on the first administration 
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of the tasks with those on the second administration. The 9 obtained 
correlations (3 levels x 3 criteria) were all significantly different 
from zero at the .01 level and ranged from .77 (semester 4+ for typo- 
graphical errors) to .98 (semester 4 for completion time), with a mean, 
using ^-transformation, of .93. These correlations also suggest an 
acceptable level of stability of the means for their purposes in this 
study. 



Data Analyses 

Data analyses, as described in more detail below, pertain to (l) 
the development of difficulty indices and their validation and cross 
validation, (2) the furnishing of normative performance data on each of 
the 64 tasks, as an initial basis for eventual performance norms, and 
(3) estimation of performance intercorrelations. All tests of signifi- 
cance used a minimum probability level of .05. 

Difficulty Indices . Office-task difficulty is measured by speed 
and accuracy of performances here, by completion time, form errors, and 
uncorrected typographical errors. Speed and errors are presumably a 
function of, are predicted by, the characteristics of the task (as given 
on page 6). There are, here, multiple predictors of multiple criteria, 
to which canonical correlation analysis is applicable. A canonical cor- 
relation ranges between 0 and +1 and measures the relationship between 
the predictors, taken together, and the criterion measures, taken togeth- 
er. 



In this investigation, the end products of canonical analysis are: 

a. Potentially, 27 canonical equations — 3 levels of training x 3 
classes of tasks x 3 criterion measures (each equation gives emphasis to 
a different criterion) — for predicting the difficulty of a task within a 
given class at a given level of training. 

b. A difficulty index (in stanine and in decile form) for each of 
the 64 tasks in the test battery. 

The steps in canonical analysis, after expressing all raw performance 
scores and predictor values in z-score form (Mean s 0, SD s l), as man- 
dated by the requirements of canonical correlation analysis j may be out- 
lined as follows: 

1. Analysis of means for each of three criterion variables (comple- 
tion time, form errors, typographical errors), for each of 64 tasks, by 
class of task (letter, table, manuscript), by level (2, 4, 4* semesters 
of prior training), using the values of the task characteristics (Tables 
19-21, pp. 39-41) as predictors, provided: 

a. The canonical correlation for each root (l root for each cri- 
terion variable), emphasizing each criterion in turn in such a manner as 
to maximize the correlation 
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b. Canonical weights {analogous to Beta weights) for each pre- 
dictor and criterion variable, which, in turn, leads to canonical equa- 
tions 



c. Chi-square tests of the significance of each R c (canonical 
correlation) 

d. Numerous correlation matrices 



An example may be helpful in further explaining point la, listed im- 
mediately above. Each root emphasizes a different criterion, but does not 
discount the other criteria. For example, the first root might choose 
completion time co emphasize (because it provides the highest canonical 
correlation). Then the other two criteria are given weights. For the 
second root, form errors may be emphasized because they have the second 
highest correlation, and the other two criteria are now given weights. 

In each case, there is a canonical weight for each of the criteria for 
each of the three roots. 

2. The useful equations (Step lb, above) are those whose roots are 
associated with the statistically significant canonical correlations. 

The first two roots were found to be statistically significant in most of 
the analyses (see p. 17). Thus, for each of the 64 tasks, the obtained 
canonical weights (from lb above) were then applied to the z-values of the 
predictor variables and to the z-values of the means of the criterion 
variables. For each of the canonical equations associated with the first 
two roots in each analysis, the composite value of the predictors is on 
one side of the equals sign and the composite value of the criteria is on 
the other side. In order to maximize the prediction, the composite values 
of the predictor variables were multiplied by the square of the canonical 
correlation (R 2) . 

3. "Validating" (in the sense of verifying the computational pro- 
cesses leading to the canonical equations and composite scores of Ftep 2) 
involved correlation of the obtained scores with those predicted by the 
canonical equations. The resulting correlations should match the canonical 
correlations. 

4. Summation of the composito predictor scores (for each statistical- 
ly significant root) follows from the fact that each root emphasizes a 
different aspect of difficulty and from the findings, in the present in- 
stance, that (a) not all roots were significant and that (b) there was 
more than one significant root (in fact, two) for each class of task at 
each level of training. The 18 composite predictor scores (2 signifi- 
cant roots x 3 classes of tasks x 3 levels of training) yielded 9 summed 
composite predictor scores (3 classes of tasks x 3 levels of training). 

5. Validation of the s umm ed composite scores used multiple regression 
analysis, resulting in a multiple correlation between the predictor vari- 
ables and the summed predicted scores. 
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The steps outlined thus far identify weights for the variables that 
rise from the performance scores of examinees and are such as to maxi- 
ize the correlations between predictors and criteria. Therefore: 
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6. The results were cross-vali dated against the obtained scores of 

an independent sample of examinees: those involved in the estimate of 

the reliability of the means (see p. 10) . That is, the scores predicted 
from the canonical equations arising from initial testing were correlated 
with the obtained scores on the nine tasks involved in reliability test- 
ing: by level, by class of task, and across levels and tasks. 

Ideally, cross-validation of the difficulty indices should involve 
administration of a new test battery to comparable examinees and the 
correlating of the obtained scores with scores predicted from the present 
canonical equations. In the absence of that mode of cross-validation, 
the propriety of extrapolation of the present findings to new office tasks 
should be judged as tentative. On the other hand, given the task charac- 
teristics employed as predictors in the present investigation, new tasks 
incorporating the same characteristics would differ from the present tasks 
only in their vocabulary. For example, the examinee's table-typing behav- 
ior in centering the column heading River over Mississippi differs in no 
wise from his behavior In centering, in some other table, the column 
heading State over California . A collection letter to Mr. Jones that 
lists two enclosures calls for the same responses by the examinee as a 
sales letter to Mr. Smith that lists a number of enclosures. It seems 
logically apparent that it is the format features of office tasks, not 
their vocabulary, that makes a difference. Accordingly, there would 
appear to be little risk in applying the findings of the present inves- 
tigation to any letters, tables, and manuscripts — provided they do not 
contain features absent from the tasks of the present study. In fact, 
such differences in findings as might occur would more likely be due 
to differences among examinees than to differences in the vocabulary of 
task 8. However, confirming the expectation of the applicability of 
present findings to new tasks and new examinees is a matter for future 
investigation. 

7. A check was carried out against the possibility of the spuriously 
high canonical correlations that can result because canonical processes 
assign large weight to highly correlated variables, with other variables 
weighted so as to maximize the relationship. For that purpose, cross- 
correlation matrices were obtained and examined. 

8. For uee as indices of task difficulty, the summed predicted 
scores (Step 4j above) were converted into two types of scores: 

(a) deciles and (b) stanines (Mean s 5* SD r 2), recorded to the next 
higher whole number in instances of obtained decimal values. 

9. T he statistical procedures outlined in steps 1-8, above, require 
the conversion of raw scores into z-scores, and then several additional 
steps before the difficulty index, as expressed by either deciles or 
stanines, can be obtained. To permit future investigators and users to 
assign difficulty indices directly from the raw score values of the 
task variables— as an alternative to the several steps outlined above — 
multiple regression equations were derived. using the obtained difficulty 
indices for each of the tasks (from Step S) as criterion scores. The 
raw score values of the task characteristics (Tables 19 - 21 , pp, 39-41) 
were used as predictors. The resulting equations permit direct prediction. 
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and multiple correlations provide estimates of the accuracy of those pre- 
dictions. Multiple regression analysis was performed by level, by class 
of task, for each of the two types of indices (deciles and stanines). 

Performance Norms . As an initial basis for eventual standards for 
office-typing tasks, distributions of selected percentile values were 
computed for each criterion variable, for each of the 64 tasks, by level, 
with the criterion scores expressed in raw score form. 

Performance Intercorrelations . To estimate relationships between 
intelligence and typing performance, vocabulary test scores (by level of 
training] were correlated with speed and errors in straight copy typing 
and with completion time, uncorrected typographical errors, and form 
errors in each of the 64 typing tasks, within class of task. Relation- 
ships between straight-copy and office-task performances were estimated 
by correlating copying speed with office-task completion time. Correlations 
between straight-copy speed and the two types of office-task errors and 
between straight-copy errors and office-taBk errors were not computed 
because the variables have no logical relationship, thus rendering cor- 
relations meaningless. Intercorrelations among office tasks (64 x 64 
matrices) were computed for each of the three criterion variables, by 
level of training; and, for each of the 64 tasks, speed was correlated 
with each of the two types of errors, by level. In all instances, the 
average correlation was taken as the median of the distribution of r 1 s 
(Garrett, 1949). 



Results and Discussion 

Descriptive data include mean scores and standard deviations (SDs) 
for each of the 3 training levels for (a) vocabulary test scores, (b) 
straight-copy speed and errors, and (c) completion time, uncorrected 
typographical errors, and form errors on each of the 64 office-typing 
tasks. Analytical data pertain to (d) difficulty indices, (e) perfor- 
mance norms, and (f) performance intercorrelations. The tabular displays 
of major findings and end products of this investigation are in the body 
of the report; finer details and Interim data are shown in appendix tables. 



Means and Standard Deviations of Performance Scores 

Means and SDs (by level) on the vocabulary test, the straight copy 
timed writing, and each of the 64 office-typing tasks are reported. 

The vocabulary test , administered as an estimate of intelligence, has 
a maximum possible score of 20. Findings are displayed in Table 1, page 15. 
For Ss in Semesters 2 and 4 the mean score was at approximately the ninth 
grade level; for 2-year college Ss, at the twelfth grade level. The items in 
the vocabulary test are scaled in difficulty order, i.e., a student who is 
unable to respond correctly to item number 9 is unlikely to know any of 
the words between 10 and 20, except for correct guesses. The typical high 
school typist knows that downcast means sad , buv does not know that average 
means ordinary . The typical 2-year college typist knows that dynasty means 




22 



- 15 - 



rullng family , but does not know that sexton means Janitor, The decrease 
from Semester 2 to Semester 4 scores may be explained by the fact that 
the brighter students were stenographic majors who took only one year of 
typewriting, while the 2-year students were less bright general clerical 
majors. 



Table 1 

Vocabulary Test Means and Standard Deviations 
(By Level) 



Level 

(Semester) 


N 


Mean 


SD 


Mental 

Age* 


2 


1326 


8.55 


2.90 


14-3 


4 


1209 


7.97 


2.56 


13-10 


4+ 


585 


11.79 


2.39 


16-6 



^Mental Age equivalents for the means 
(in years and months) are given by Miner 
(1961) . 



The straight copy means and SDs are displayed in Table 2. 



Table 2 

Straight-Copy Means and Standard Deviations 
For Speed and Error s* 

(By Level) 



Level 

(Semester) 


N 


Gross Words 
Per Minute 


Errors 


Mean 


SD 


Mean 


SD 


2 


1326 


33.66 


13.65 


8.08 


5.16 


4 


1195 


38.55 


14.31 


8.65 


6.52 


4+ 


581 


54.68 


21.96 


6.20 


5.86 



*3-minute timed writing. 



The data of Table 2 show that students in Semesters 2 and 4 averaged 
about 2.8 errors per minute (epm), while Semester 4* students averaged 
2,1 epm. The high school mean speeds (34 and 39 vpm) were below the 
40-wpm minimum standard for many Civil Service positions. 

The office-typing task means, for each of the 64 tasks (Appendix A, 
Tables 22-24, PP. 42-47^ were the values used in the development of the 
difficulty indices. They are summarised across class of task in Table 
3« P. 16. 
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Table 3 

Office-Typing Task Means 
(By and Across Class of Task; By Level) 



Class of Task 
and 

Semester 


Mean 

N 


Completion 

Time 

(quarter 

minutes) 


Typographical 

Errors 


Form 

Errors 


24 Letters 


2 


109 


58.66 


4.31 


6.27 


4 


117 


52.33 


3*22 


5.18 


4+ 


116 


36.42 


1.01 


2.62 


24 Tables 


2 


109 


53.25 


2.12 


6.19 


4 


124 


49 02 


1.70 


5.50 


4+ 


156 


33.91 


0.64 


3.50 


16 Manuscripts 


2 


103 


53.20 


4.31 


7.96 


4 


130 


50.74 


3.26 


7.30 


4+ 


120 


33.23 


1.05 


2.91 


Across 64 Tasks 


2 


107 


55.04 


3.58 


6.81 


4 


124 


50.70 


2.73 


5.99 


4+ 


131 


34.52 


0.90 


3.01 



Across tasks, the second year of typing training adds 6$ to speed 
and reduces uncorrected typographical errors by 24$ and form errors by 
12$, as compared to Semester 2 Ss. For example, tasks that require, on 
the average, 14-15 minutes to complete, are completed in only 3/4 to 
1-1/2 fewer minutes with a second year of training. Errors, on the other 
hand, are reduced by about l/4 to 1/6. Additional training and selection, 
(i.e., Semester 4* Ss compared to Semester 4 Ss) add 32$ to speed and 
reduce uncorrected typographical errors by 67 % and form errors by 50$. 

The wide range of the means in Table 3 demonstrates the need for 
identifying the specific level of difficulty of any office-typing task. 

So do the differences in student performance for different tasks of the 
same length. Also apparent are differences in performance following 
differences in amount of previous typewriting training. These various 
findings are congruent with expectations, and support the need for the 
current investigation and the pertinence of its procedures to its pur- 
poses. 

For canonical correlation analysis, the subjects are not the indi- 
vidual students but, rather, the tasks. Thus, the mean scores for each 
task became the values for each "subject,” i,e., for each task, 
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Dlfflcmltv Indices 



O 
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The several steps outlined in the procedures section were followed 
to develop the difficulty indices for each of the 64 tasks for each of 
tbs three training levels. The numbered paragraphs below match the num- 
bering of the "procedures’ 1 paragraphs (pp. 11-14; . The results of inter- 
mediate steps in analysis are summarily characterized and detailed find- 
ings are shown only for the major end products of the analysis. 

1. The canonical correlation analysis provided all of the data de- 
scribed earlier (p, 11, point l). The canonical correlations for the 
first two roots were statistically significant at at least the .05 level, 
except for Semester 4+ Letters and Semester 4+ Tables, both of which had 
correlations that were significant only for the first root. Correlations 
for the first root ranged from a low of .941 to a high of .977; for the 
second root they ranged from .701 to .972. These results mandated the 
use of the first two roots in tho analyses. Each emphasizes a different 
criterion and describes a relationship with the predictor variables that 
is statistically significant. 

2. The procedures given in Step 2 (p. 12) were carried out. 

3. The validation process confirmed the accuracy of the original 
computations. That is, the correlations of the obtained vlth the pre- 
dicted scores matched the canonical correlations. 

4. The composite predictor scores for each of the two roots Jo r 
each analysis were summed. As each root reflects an emphasis on a dif- 
ferent criterion variable, to provide a prediction of over-all difficulty 
it was necessary to sum the composite predictor scores for both of the 
significant canonical correlations. For example, the first root might 
emphasize completion time, and on that basis the task might be very dif- 
ficult. The second root might emphasize form errors, and, on that basis, 
the task might be very simple. By summing the predicted scores for both 
roots, the task would be predicted to be of average difficulty. On the 
other hand, if the task were very difficult on both criteria, the summed 
predictor score would indicate that the overall difficulty level was also 
high. The higher the number, fter adding the two composite scores, the 
more difficult the task is predicted to be; the lower the number, the 
easier the task is predicted to be. Because this process takes all three 
criterion measures into account, it is possible that one task can be 
typed more quickly than a second task and still be morn difficult because 

of the greater number of form and uncorrected typographical errors. The pre- 
dicted rank order of task difficulty may not be the same as the actual 
rank order because the obtained canonical correlations were less than 1 
and therefore do not predict perfectly. 

5- It was next necessary to estimate the validity of summing the 
composite predictor scores for the first two roots. This wa3 accomplished 
by using multiple regression analysis to examine how veil the summed pre- 
dicted score can be predicted by the predictor variables. The resulting 
multiple correlations ranged from .920 to 1.000. This analysis supports 
the use of the summed composite scores for estimating the difficulty 
levels of the tasks. 
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6. For cross-validation, the task mean3 (obtained from the second 
administration of the 9 test instruments used in establishing the reli- 
ability of the means) were transformed, using the z-scores of the first 
administration. After substituting these z- scores in the canonical equa- 
tions for the first two roots, the two composite criterion scores for each 
task were summed and correlated with the summed composite predictor scores. 
The resulting cross-validity coefficients are shown in Table 4. 



Table 4 

Cress-Validity Coefficients Using Nine Tasks a 
(By Level, By Class, and Across Level and Class) 



Variable 


Coefficient 


By Level (Semester) 


2 


.895*. 


4 


.902** 


4f 


.215 


By Class of Task 


Letters 


.796** 


Tables 


.597* 


Manuscripts 


.904** 


Across Level and Class 


.666** 



for Across Level and Class is 27 (9 
Tasks x 3 Levels) . 



*p< .05. **p< .01. 

Of the 7 cross-validity coefficients shown in Table 4, all were sig- 
nificantly different from zero at the .01 level, except for Semester 4+ 

Ss (nonsignificant) and for tables (significant at the .05 level). Be- 
cause of the low cross-validity coefficient for Semester ++ Ss, the cross- 
validity coefficients by class of task and across level and class of task 
were further depressed. The 6 significant coefficients indicate that the 
obtained canonical correlations predict student performance significantly 
at Semesters 2 and 4 for each class of tasks and across levels and class 
of task. 
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7. Examination of the predictor-criterion inter correlations reveals 
that there are rather high intercorrelations (highest correlation in each 
matrix ranging from .72 to .91). Although this does create spuriously 
high canonical correlations (i.e., the canonical correlation is inflated 
because of the high intercorrelations), canonical analysis takes into ac- 
count the complex nature of the variables that account for difficulty and is 
mandated by the need to provide weights that could combine the criterion 
variables or corqponents of performance, rather than merely explain the 
relationship between the two sets of variables. Thus, the high inter- 
correlations do not invalidate the use of the canonical equations for 
y ir purposes. 
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8. As described in the procedures section, the summed composite pre- 
dicted scores were standardized into stanines and deciles. The resulting 
stanines and deciles are the difficulty indices for each of the office- 
typing tasks. These indices are shown in Tables 5-7. 



Table 5 

Stanine and Decile Values for Each of 24 Letters 
(In Rank Order By Level) 



Semester 2 


Semester 4 


Semester 4+ 


Number 


Stanine 


Decile 


Number 


Stanine 


Decile 


Number 


Stanine 


Decile 


17 


3 


i 


9 


3 


i 


16 


3 


i 


8 


3 


i 


17 


3 


i 


8 


3 


i 


9 


3 


2 


7 


3 


2 


17 


3 


2 


16 


3 


2 


8 


3 


2 


24 


3 


2 


7 


3 


3 


10 


3 


3 


7 


3 


3 


24 


3 


3 


24 


4 


3 


9 


3 


3 


10 


4 


3 


16 


4 


3 


4 


4 


3 


12 


4 


4 


21 


4 


4 


23 


4 


4 


13 


4 


4 


12 


4 


4 


5 


4 


4 


21 


4 


5 


13 


5 


5 


1 


5 


5 


19 


5 


5 


19 


5 


5 


18 


5 


5 


5 


6 


6 


18 


6 


6 


21 


6 


6 


23 


6 


6 


5 


6 


6 


10 


6 


6 


18 


6 


6 


1 


6 


6 


19 


6 


6 


4 


6 


7 


23 


6 


7 


20 


6 


7 


1 


6 


7 


15 


7 


7 


2 


7 


7 


22 


7 


8 


4 


7 


8 


13 


7 


8 


15 


7 


8 


22 


7 


8 


12 


7 


8 


20 


7 


8 


3 


7 


8 


11 


7 


8 


11 


7 


9 


20 


7 


9 


22 


7 


9 


14 


8 


9 


11 


8 


9 


15 


8 


9 


2 


8 


10 


2 


8 


10 


3 


8 


10 


3 


9 


10 


14 


8 


10 


6 


9 


10 


6 


9 


10 


6 


9 


10 


14 


9 


10 



0 
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Table 6 

Stanine and Decile Values for Each of 24 Tables 
(In Rank Order By Level) 



Semester 2 


Semester 4 


Semester 4* 


Number 


Star in e 


Decile 


Number 


Stanine 


Decile 


Number 


Stanine 


Decile 


10 


3 


i 


23 


3 


i 


ii 


3 


i 


11 


3 


i 


24 


3 


i 


10 


3 


i 


7 


3 


2 


21 


3 


2 


7 


3 


2 


19 


3 


2 


7 


3 


2 


12 


3 


3 


16 


3 


3 


19 


3 


3 


2 


3 


3 


12 


3 


3 


10 


3 


3 


16 


3 


3 


23 


3 


3 


16 


3 


3 


19 


4 


3 


21 


3 


4 


12 


4 


4 


21 


4 


4 


2 


4 


4 


8 


5 


4 


8 


4 


4 


8 


4 


5 


2 


5 


5 


23 


4 


5 


24 


4 


5 


11 


5 


5 


24 


5 


5 


1 


7 


6 


14 


6 


6 


17 


6 


6 


17 


7 


6 


6 


7 


6 


1 


6 


6 


9 


7 


6 


18 


7 


6 


9 


7 


6 


13 


7 


7 


1 


7 


7 


20 


7 


7 


3 


7 


7 


9 


7 


7 


13 


7 


7 


20 


r- 


8 


22 


7 


8 


3 


7 


8 


4 


7 


9 


4 


7 


8 


4 


7 


8 


6 


7 


9 


13 


7 


8 


22 


7 


8 


22 


7 


9 


3 


7 


9 


15 


7 


9 


14 


7 


9 


5 


7 


9 


18 


8 


9 


5 


8 


10 


15 


8 


10 


5 


8 


10 


18 


8 


10 


20 


8 


10 


6 


8 


10 


15 


8 


10 


17 


8 


10 


14 


8 


10 



0 
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Table 7 

Stanine and Decile Values for Each of 16 Manuscripts 
(In Rank Order By Level) 



- 21 - 



Semester 2 


Semester 4 


Semester 4+ 


Number 


Stanine 


Decile 


Number 


Stanine 


Decile 


Number Stanine 


Decile 


15 


2 


i 


10 


3 


i 


14 


3 


i 


10 


3 


2 


15 


3 


2 


10 


3 


2 


13 


3 


2 


14 


3 


2 


15 


3 


2 


8 


4 


3 


13 


3 


3 


13 


4 


3 


14 


4 


4 


8 


3 


4 


6 


4 


4 


9 


5 


4 


12 


6 


4 


12 


5 


4 


12 


5 


5 


9 


6 


5 


8 


5 


5 


4 


5 


6 


6 


6 


6 


16 


5 


6 


5 


6 


6 


5 


6 


6 


7 


6 


6 


16 


6 


7 


7 


6 


7 


9 


6 


7 


6 


6 


7 


16 


6 


7 


1 


6 


7 


1 


6 


8 


4 


6 


8 


5 


6 


8 


7 


7 


9 


1 


6 


9 


4 


7 


9 


11 


8 


9 


11 


8 


9 


11 


8 


9 


2 


9 


10 


3 


9 


10 


3 


9 


10 


3 


9 


10 


2 


9 


10 


2 


9 


10 



The stanine difficulty indices show few at middle difficulty (Stanine 
5) with many at the extremes (Stanine 3 and 7-9). This distribution indi- 
cates that the tasks used represent the extremes of difficulty (low and 
high) rather than a normal distribution of difficulty. 

It was originally anticipated that the relative difficulty of tasks 
might vary with amount of training; hence the computing and reporting of 
difficulty indices for each of the training levels separately (in Tables 
5*7). However, the alternative hypothesis — that relative difficulty does 
not vary with amount of training — would, if true, permit the use of one 
set of difficulty indices applicable to all levels of training. To check 
on that alternative hypothesis, for each of the three levels of training, 
the two difficulty indices (stanine and decile) for each task were added. 
(Summing the two indices provided a more stable, and thus more reliable, 
measure of difficulty than would each index separately.) Then product- 
moment correlations were computed between the various training levels, 
with results as shown in Table 8, p. 22. 

As shown in Table 8, the relative difficulty of the 24 letters among 
Semester-2 typists was virtually identical to the relative difficulty of 
those setters among Semester-4 typists (r = *96). For letters, it would 
appear that little imprecision would result if the same difficulty indices 
were used for both 2nd- and 4th-semester typists (presumably those for 
Semester 2, since most typists take one year of training), Correlations 
for letters between Semesters 2 and 4+ and between 4 and 4+ a"e somewhat 
lower (,?7 and .71). Whether these correlations are considered high enough to 
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justify one set of indices across all three training levels is an arbi- 
trary decision. 



Table 8 

Correlations for Sum of Difficulty Indices Between Training Levels a 

(By Class of Task) 



Semester 


Letters 


Tables 


Manuscripts 


4 


4+ 


4 


4+ 


4 4+ 




2 


.96 


.77 


.84 


.97 


.95 .83 


4 




.71 




.74 


.93 



^ for Letters and Tables is 24) for Manuscripts, 16. All 
correlations are significantly different from zero at the .01 
level. 



Concerning tables, Table 8 shows almost identical difficulty of the 
24 tables for Semester 2 and 4+ Ss (r = .97). Although the correlations 
for tables between Semesters 2 and 4 and between 4 and 4+ are lover (.84 
and .74), a single set of difficulty indices might still be justified. 

Concerning manuscripts, Table 8 showr a high r for Semester 2 and 4 
typists (.95) and Semesters 4 and 4* typis\s (.93) suggesting that a sin- 
gle set of difficulty indices might be sufficient. In addition, although 
somewhat lower, the correlation between semesters 2 and 4* (.83) might 
justify the use of a single set of indices. 

In summary, there is nothing to prevent the use of separate indices 
for each of the three levels of training. However, if agreement between 
training levels is judged to be sufficiently high (as measured by the 
correlations of Table 8), simplicity and economy are served by the use 
of a single set of indices across all training levels. 

9- To enable the classroom teacher, and others, to make a direct 
prediction of the difficulty level of a particular task, multiple regres- 
sion analysis was carried out using the difficulty index of the task as 
the criterion and the raw score values of the task characteristics as the 
predictor variables. The resulting multiple correlations and Beta weights 
are displayed in Tables 9-11 on pp. 23-25. 

Examination of the Beta weights (Tables 9-11) permits identifying 
those task characteristics that contribute most to difficulty. For let- 
ters: increased letter length and a table in the letter make for high 

difficulty) on the other hand, listed enumerations and the length of the 
table (if there is one) contribute almost nothing to difficulty. For 
tables: length (i.e., number of words) and number of columns have large 

effects on difficulty) the other table variables have relatively little 
effect. For manuscripts: number of footnotes is Influential) number of 

corrections is not. Some slight veriatlons to these generalizations exist 
O n training levels And depending on whether stanines or deciles are 
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Table 10 

Multiple Correlations and Beta Weights for Table Task Characteristics 

and Difficulty Indices 
(By Level, Sy Type of Index; df = 17) 



Beta Weights^ 



Index 


Semester 


R a 


Constant 


Xl 


*2 


x 3 


x 4 


x 5 


x 6 


Stanine 


2 


.995 


1.95 


.55 


.41 


-.25 


-.17 


-.20 


3.83 


Stanine 


4 


.992 


4.72 


.01 


-1.23 


.07 


-.17 


-.36 


3.53 


Stanine 


4+ 


.992 


1.23 


.70 


.53 


-.19 


-.07 


.54 


3.35 


Decile 


2 


.985 


-2.66 


2.03 


1.31 


-.67 


-.41 


-.11 


4.46 


Decile 


4 


.988 


6.26 


- .50 


-2.04 


• 48 


-.63 


-.69 


5.11 


Decile 


4+ 


.990 


-1.78 


1.56 


.57 


-.25 


-.14 


.75 


4.20 



a All multiple correlations are statistically different from zero 
at the .001 level. 

^he variables ares 

X. • Number of Columns X, = Number of Column Headings 

... 4 Shorter than the Column 

X 2 = Column Headings ^ _ BraceQ Head 

X, = Number of Single-Line x _ Length of Table 
J Column Headings o 

An example follows to illustrate the use of the data of Tables 9-11. 
First, the task characteristics must be expressed in terms of their pre- 
dictor values, as given in Tables 19-21. For example, a manuscript of 
75 words uses the value Oj one of 150 words uses the value 1. Assume a 
handwritten manuscript of 75 words with 1 footnote and 7 corrections and 
that a difficulty index for this task in stanine form for Semester 2 is 
desired. The values to be inserted in the equation ares 0 for handwrit- 
ten, 1 for the footnotes, 1 for the corrections, and 0 for the length. 
From Row 1 of Table 11 for Semester 2 stanines, the constant is 2.23, and 
the difficulty index is: 

2.23 - .39(0) + 2.38(1) + .12(1) + .90(0) = 4.73 

As an obtained difficulty index between whole numbers is always expressed 
to the next higher whole number, the 4.73 would be expressed as 5. In 
decile form for the same manuscript (Row 4 of Table 11 for Semester 2 
deciles), the index would bet 

1.30 - .95(0) + 2.91(1) + .16(1) + 2.19(0) = 4.37 « 5 

A chief limiting feature in the application of the difficulty equa- 
tions of this study to other tasks is the restriction, in this study, to 
two task lengths (75 or 150 words for letters and manuscripts, 37£ or 75 
. — f or tables). Whether linear interpolation for other task lengths 
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la permissible (e.g., a multiplier of for a letter of 113 words — half- 
way between 75 and 150 words) is not known and is a matter for future 
investigation. 



Table 11 

Multiple Correlations and Beta Weights for Manuscript Task Characteristics 

and Difficulty Indices 
(By Level, By Type of Index; df = 11) 



Beta Weight s b 



Index 


Semester 


R 


Constant 


% 


*2 


*3 


*4 


Stu.dne 


2 


.991 


2.23 


- .39 


2.38 


.12 


.90 


Stanine 


4 


.994 


3.05 


- .10 


2.86 


.01 


.03 


Stanine 


4 + 


.979 


3.17 


- 1.03 


2.91 


.11 


- .79 


Decile 


2 


,978 


1.30 


- .95 


2.91 


.16 


2.19 


Decile 


4 


.975 


2.36 


-2.27 


3.77 


.14 


.55 


Decile 


4 + 


.983 


2.70 


-1.66 


4.59 


.15 


-2.02 



£ 

All multiple correlations are statistically different from zero at 
the .001 level. 

^Tho variables are; X^ _ Type of Copy X^ * Number of 

X~ m Number of Footnotes Corrections 

X, s Length of 
* Manuscript 



Performance Norms 



Frequency distributions for each of the three criteria (by task and 
by level) were prepared, and percentiles were computed (Appendix A, Tables 
25-51, pp. 48-74). These percentiles provide an initial pool of values 
for the eventual determination of standards on each of the three criteria 
for each of the 64 tasks. Example : A Semester-2 student completes let- 

ter #2 in 60 quarter minutes (15 minutes). Column 2 of Table 25 (p. 48) 
shows 60 lying between 58 and 64 quarter minutes, representing, respec- 
tively, the 6th and 5th deciles. The students performance thus lies 
between the 50th and 60th percentiles. Assuming 3 typographical errors 
on that task, Table 34 (p. 57) shows that performance to be at the 64 th 
percentile; 64 percent of the Semester-2 typists in this investigation 
made more than 3 typographical errors. 
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Performance Intercorrelations 



Several series of intercorrelations were computed. In all cases, 
because of the skewed distributions, as reflected by the standard devi- 
ations in Tables 22-24, PP- 42-47, and because of restriction of range, 
the correlations are somewhat depressed. 

Vocabulary and Straight-Copy Performance . Table 12 displays the 
Pearson pro duct- moment correlation coefficients between the vocabulary 
scores and straight-copy speed and errors. 



Table 12 

Vocabulary and Straight-Copy Intercorrelations 
(By Level) 



Level 

(Semester) 


N 


Straight-Copy 
Speed Errors 


2 


1317 


.103** 


.005 


4 


1190 


.088** 


-.116** 


44- 


381 


.306** 


.101** 


All Levels® 


3088 


.168** 


-.010 



a Correlation8 for tr all levels 1 ' determined 
by z-transformation. 

**p < .01. 



The correlations across training levels range from .09 to .31 for 
speed and from -.12 to .10 for errors. Most of them differ significantly 
from zero because of the large Ns on which they are based. Their absolute 
size shows, in corroboration of much earlier evidence, that simple copying 
skills at the typewriter are largely independent of intelligence (as in- 
ferred from vocabulary). Training in copying skills should be (as it is) 
available to all persons, and no consequential differences In proficiency, 
should be expected to result from differences in intelligence of trainees. 

Vocabulary and Office-Typing Task Intercorrelation s. The range of 
r 1 s and the median r's between vocabulary scores and each of the three 
criteria of office-typing proficiency are shown in Table 33. Although 
r's were computed by level, differences were so small as to be of no 
practical or theoretical consequence. Accordingly, Table 13 displays 
the obtained r's across levels, by class of tt.sk, and across levels and 
tasks. 
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Aauxo a ^ 
Vocabulary and Office-Typing Task Intercorrelations 9 

(Across Levels; By and Across Class) 



Variable 


Range 


Median 0 


From 


To 


r 


N 


Letters 


Completion Time 


-.322 


.121 


-.05 


118 


Typo. Errors 


-.338 


.117 


-.09 


113 


Form Errors 


-.279 


.239 


-.09 


114 


Tables 


Completion Time 


-.331 


.122 


-.07 


128 


Typo. Errors 


-.345 


.101 


-.11 


114 


Form Errors 


-.501 


.075 


-.21* 


110 


Manuscripts 


Completion Time 


-.271 


.064 


-.09 


129 


Typo. Errors 


-.329 


.171 


-.10 


104 


Form Errors 


-.447 


.048 


-.18* 


96 


Across Tasks 


Completion Time 


-.322 


.122 


-.07 


125 


Typo. Errors 


-.338 


.171 


-.10 


110 


Form Errors 


-.501 


.239 


-.16* 


107 



^igns of the correlations were considered in 
stating the range and the median correlations. 

^The negative sign is an artifact of the measures 
used. As completion time and errors decrease, the 
vocabulary score increases (improves). Thus, negative 
correlations indicate that brighter students are 
speedier and more accurate office-task typists. 

Median r is the average, by z-transformation, of 
the median r^s for each training level. Statistical 
significance of the r»s is impossible to determine 
accurately because of variation in Ns. The N shown is 
the average of the Ns for the median r*s for each 
training level. 

*p <.05. 



The correlation coefficients of Table 13 range between -.50 (for 
form errors in tables) and .24 (for form errors in letters). Across 
tasks, the median r for form errors (-.16) is higher than those for 
speed and typographical errors (-.07, -.10) — in accordance with logi- 
cal expectations, since placement decisions reflect mental, not manipula- 
tive, processes. 
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At the same time, the obtained r 1 s are lower than those of .50 to .60 
found in some earlier studies and they are low in an absolute sense. For 
the low-ability Ss of this investigation, there appears to be little rela- 
tionship between intelligence and office-typing proficiency. 

There are several possible explanations for the low r 1 s. One factor 
is the restriction in range of the closely bunched vocabulary test scores. 
In addition, in complex tasks individual differences increase with prac- 
tice (Anastasi, 1934; Perl, 1934)* Many of the tasks used go beyond any- 
thing included in the prior training of the high school and perhaps 2-year 
college Ss; they are low-ability Ss subjected to modest typing curricula. 
Thus, for many tasks, the amount of previous practice was zero or near- 
zero. The result is restriction of range in the typing scores, as well as 
in the vocabulary scores. The restriction in both variables depresses 
the obtained r r s. In contrast, the earlier studies shoving moderate r r s 
mainly used simpler tasks — ones typically incorporated into earlier train- 
ing; also, earlier Ss no doubt were more heterogeneous with respect to 
intelligence. Thus, in earlier studies, both variables had wide ranges. 

The highly skewed distributions of typographical and form errors on 
the office tasks, as shown by the size of the standard deviations in re- 
lation to the means, is another contributor to the depressed correlations 
of the present investigation. 

The correlations between intelligence and office- typing proficiency 
of some earlier studies (.50 to .60) that used heterogeneous Ss and test 
tasks of a type adequately practiced in the earlier training of Ss suggest 
that low- ability trainees ought not to be encouraged to undertake training 
beyond the level of clerk-typist. The obtained correlations of the pres- 
ent investigation, because of the extreme restriction of range that under- 
lies them, probably should not be taken as contradicting the inference for 
training from the findings of earlier strifes. 

Straight-Copy Speed with Office Tasx Completio n Time . The range and 
median r's between straight-copy speed and complete* time on the office 
tasks are shown in Table 14, p. 29. 

The obtained correlations of Table 14 range between -.49 (for letters) 
and .12 (for tables). Again, negative signs are an artifact of the mea- 
sures used and represent straight-copy speed related to office-task speed. 

The median r's per class of task and across tasks (-.17, -.18, -.20 
and -.18) are in the anticipated direction, but they are so low in an 
absolute sense as to suggest that office-task proficiency depends much 
more on matters relating to the placement of materials on the page than 
on keystroking speed, as measured in straight- copy tests. On the other 
hard, earlier studies (Muhich, 1967; West, I960; West & Bolanovich, 1963) 
obtained r's between straight-copy speed and speed at office-tasks of .75, 
-4B, and .70. It seems probable that the differences between the findings 
of the present investigation and earlier ones lie mostly in differences 
in the amount of earlier practice given to tasks of the kinds used. In 
these earlier studies (mostly of high-ability, senior college typists), 
oH 0 r.i, 0 te earlier training on the types of tasks used in the testing pro- 
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vided good mastery over matters of layout of materials on tine page, per- 
mitting the role of sheer stroking speed to manifest itself* In the pre- 
sent investigation, all but the simplest test tasks were novel ones to 
the low-ability Ss who were used. Most of their test time necessarily 
was devoted to decision-making on matters of layout. 



O 
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Table 14 

Correlations between 

Straight-Copy Speed and Office-Typing Completion Time a 
(Across Levels; By and Across Tasks) 



Class of Task 


Range 


Median' 3 


From 


To 


r 


N 


Letters 


-.486 


-.007 


-.17 


90 


Tables 


-.416 


.117 


-.18* 


115 


Manus cr3 pts 


O 

1 


.110 


-.20* 


98 


Across Tasks 


-.486 


.117 


-.18* 


101 



^igns of the correlations were considered in 
stating the range end the median correlations. 

^Median r is the average, by ^z-transf ormation, of 
the median r's for each training level. Statistical 
significance of the r ! s is impossible to determine 
accurately because of variation in Ns. The N shown is 
the average of the Ns for the median r's for each 
training level. 

*p < .05. 

If these hypotheses are tenable ones, a summary inference about 
office-task proficiency and training for such proficiency would be: 
Stroking speed as measured by straight-copy tests contributes to office- 
task speed only after reasonable mastery over matters of placement of 
materials on the page has been established. Accordingly, training in 
matters of placement has first priority. The preeminence of placement 
factors over keystroking factors applies, as well, to the high-ability 
Ss of Muhins study (1967), in which decision-making was found to play 
an increasingly larger role in office-task proficiency (in relation to 
that of stroking skills) as amount of training increased. The trivial 
role of stroking speed among the low-ability Ss of the present investi- 
gation reinforces the conclusions that the traditional heavy focus on 
stroking speed is mistaken and that the heart of office-task proficiency 
is decision making about matters of placement. Only when planning pro- 
cesses have v =een mastered does stroking speed play a nontrivial role in 
proficiency at realistic typing tasks- 

Intertask Correlations Correlations were computed for all possible 
pairs among the 64 office tasks, with widely varying Ns for the various 
pairs. For tho3e pairs for which N was at least 10, the £ was computed 
for completion time, typographical errors, and form errors; statistical 
significance was based on the median r and the mean N. Differences among 
levels were found to be few and small in size. Accordingly, findings are 
presented across levels in Tables 15-17. rjv*/ 



The median intercorrelations for completion time are displayed in 

Table 15* Ns (footnoted) are the average number of Ss for the correlations 
used. 

Table 15 

Median Intercorrelations for Office-Task Speed a 
(Across Levels) 



Class of Task 




Class of Task 


Letters 


Tables 


Manuscripts 


Letters 


.24 


.19 


.26* 


Tables 




.19 


.29** 


Manuscripts 






.32* 



^he mean Ns from left to right for the 
"Letters 11 row were 37, 43, 41; for "Tables, 11 
51, 64; for r Manuscripts," 36. 



*P<*05« **p<.01. 

The data of Table 15 make apparent that both intratask and intertask 
relationships are modest in size. There is about as much difference be- 
tween some letters and other letters as there is between letters and manu- 
scripts. Although there was a wide range of r’s for the possible pairs 
among the 64 tasks, the moderate median r*s of Table 15 show that transfer 
of skills within and between classes of tasks is modest — so that explicit 
training and practice must be devoted to the various features of various 
tasks. Substantially the same inferences for training apply to typo- 

G raphical and to form : rrors, as is evident from the data of Tables 16 
below) and 17 (p. 31). Again, Ns are the average number of Ss for the 
correlations used. ” 

Table 16 

Median Intercorrelations 
For Office-Task Uncorrected Typographical Errors 
(Across Levels) 



Class of Task 


Class of 


Task 


Letters Tables 


Manuscripts 


Letters 


.33* .29* 


.25 


Tables 


.26* 


.41** 


Manuscripts 




.33** 



^be mean Ns from left to right for the 
,(T otters" row vere 37, 43i 41} for "Tables," 51, 
64} for "Manuscripts," 36. 






*p <,.05. 



**p< .01. 



Table 17 

Median Intercorrelations for Office-Task Form Errors a 
(Across Levels) 



Class of Task 




Class of 


Task 


Letters 


Tables 


Manuscripts 


Letters 


.39** 


.24 


-.01 


Tables 




.44** 


.31** 


Manuscripts 






.41** 



®The mean Ns from left to right for the "Let- 
ters" row were 37 / 43 , 41; for "Tables," 51, 64; 
for "Manuscripts, 11 36. 

**p < .01. 

The intratask and intertask correlations of Tables 15-17 imply only 
moderate transfer of skills among tasks. However, the correlations might 
reflect the conventional training practice of treating each type of task 
as unique. It is conceivable that higher correlations would result were 
attention focussed on those processes that are common across tasks; that 
is, were there to be deliberate "teaching for transfer," — deliberate 
pointing to the commonalities among task processes* 



Office-Task Speed-Error Intercorrelations . For each of the 64 tasks , 
completion time was correlated with uncorrected typographical errors and 
form errors. Findings are displayed in Table 18, below. 



Table 18 

Speed-Error Intercorrelations for Office Tasks 
(Across Levels) 



Variable 


Range 


Median 15 


From 


To 


r 


N 


Letters 


Typo. Errors 


-.272 


.358 


-.02 


135 


Form Errors 


-.204 


.327 


-.02 


128 


Tables 


Typo. Errors 


-.218 


.188 


-.01 


139 


Form Errors 


-.281 


.278 


.06 


126 


Manuscripts 


Typo. Errors 


-.215 


.232 


.02 


118 


Form Errors 


-.246 


.369 


.05 


114 


Across Tasks 


Typo. Errors 


-.272 


.358 


.00 


131 


Form Errors 


-.281 


.369 


.03 


123 



^igns of the correlations were considered 
in stating the range and the median correlations. 

^Median r is the average of the median r 1 a 
for each training level. The N shown is the 
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Negative correlations in Table 18 mean that as the task took longer 
to complete, errors were reduced ; the typist who is careful about the 
arrangement of his work and who proofreads it to identify stroking errors 
to be corrected needs more time for the task. Positive correlations mean 
that time and errors go together ; the faster typists are the more accurate 
ones. Both types of performances (i.e., positive and negative correlations) 
are evident in the two middle columns of Table 18. The median r's of the 
right-hand column of Table 18, however, do not differ significantly from 
zero. Typists at all speeds are found at all error levels and vary in 
their readiness to proofread and to correct correctible mis strokes. For 
these low-ability Ss, faster speeds do not go with higher quality work. 

Speed end quality of office-task work are based on different underlying 
variables and require separate attention in training. 

Summary of Correlational Data . The inferences from the data of 
Tables 12-18, considered in the light of earlier research findings, are: 

1. Because straight-copy skills are unrelated to intelligence, 
training for low-level copying tasks can be provided to all stu- 
dents, regardless of intelligence. 

2. Because of restriction of range partly attributable to the nov- 
elty of many of the test tasks, the low correlations between 
intelligence (i.e., vocabulary) and office-task proficiency of 
the present investigation should probably not be taken to contra- 
dict the inference from the moderate correlations found in earlier 
studies of heterogeneous Ss who had adequate prior training on 
tasks like the test tasks. Low-ability students, without special 
training, may be unable to carry out the more complex typing tasks. 

3. Stroking speed, as measured in straight- cop*'’ tests, contributes 
moderately to speed at office tasks only after good mastery over 
matters of placement of materials on the page has been established. 
Even then, decision-making plays a larger role than manipulative 
skills and suggests that the conventional focus on stroking skills 
is mistaken and should be replaced by greater attention to the 
placement features of realistic typing tasks. 

4. Modest intercorrelations among various types of office tasks at 
varying levels of complexity show that there is little transfer 
of skills across tasks. Deliberate teaching for transfer might 
increase the correlations. At the seme time, intrinsic differ- 
ences between tasks are sufficient to require deliberate in- 
structional attention to the particular features of particular 
tasks. 

5. Among trainees in this and earlier studies, speed and quality of 
work were uncorrelated and, inferentially, are based on different 
underlying variables. The two features of perfornance require 
separate instructional attention. 
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• Conclusions and Recommendations 

The present investigation provides equations (a) for naming valid 
estimates of the difficulty of throe major classes of office-typing tasks 
(business letters, tables, manuscripts from draft copy) for trainees com- 
pleting 1, 2, and 2+ years of formal .typing instruction end (b) for con- 
structing typing tasks at specified levels of difficulty, based on the 
internal features of the tasks. 

The difficulty indices (in stanine and decile form) resulting from 
the equations permit the eventual establishment of standards and norms for 
trainees and job applicants — on tasks of known difficulty* To that end, 
the present investigation also provides decile norms for speed and percen- 
tile norms for each of two major classes of orrors (form errors and uncor- 
rected typographical errors) on each of the 64 tasks of the present bat- 
tery. These norms apply to the low-ability trainees of this study and 
provide an initial basis for the establishment of more broadly based norms. 

Although separate equations are provided for each of the three train- 
ing levels (l, 2, and 2+ years), the predicted scores among levels are so 
highly intercorrelated that there appears to be little risk in using one 
set of equations across all three training levels— presumably those for 
typists completing the one year of training that applies to 70 percent of 
all trainees in this country. 

Among the various task features, inspection of the obtained Beta 
weights identifies those features that do and do not contribute appreci- 
ably to difficulty. For business letters, increased .length and a table 
in the letter make for high difficulty; on the other hand, listed enume- 
rations and the length of the table (if any) contribute little to diffi- 
culty. For tables, length (number of words) end number of columns have 
large effects; the other table variables (e.g., type of column headings) 
have relatively little effect. For manuscripts, number of footnotes is 
influential; number of corrections is not. 

Correlational data on intelligence in relation to typing proficiency 
support the standard practice of offering beginning typewriting to all per- 
sons, but leave uncertain the propriety of offering advanced instruction 
to low-ability trainees. Although deliberate teaching for transfer might 
increase relationships in scores among office-typing tasks, the low to mod- 
erate correlations found here suggest the need to offer specific training 
in particular typing tasks. Finally, and most important, low relationships 
between straight copy and office-typing proficiency are in accord with ear- 
lier studies and confirm the desirability of reducing the conventional heavy 
focus on ordinary stroking skills and of increased and earlier attention to 
realistic office-typing tasks and to the decision processes applicable to 
the layout of such tasks on the page* 




Re commend at ' * ons 

1. Two chief limitations of the present study are (a) the u,?e of 
only two task lengths: 75- and 150-word letters and manuscripts and 37^- 

and 75-word tables; and (b) indices and performance norms based mostly on 
low-ability trainees whose prior training was largely confined to simple 
tasks, not including the more difficult ones of the present investigation. 

41 
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Accordingly, it would be desirable to investigate the effects on difficulty 
of h larger variety of task lengths as applied to heterogeneous students 
(i.e., wider range of ability) whose prior training included tanks at 
varying levels of difficulty. Performance norms for heterogeneous stu- 
dents are also desirable- 

2, If it is possible to gain access to a sufficiently large sample 
of employed typists and to enlist their cooperation, Recommendation No. 

1 is applicable to such typists also, 

3, Replication of the present investigation, using the present tasks 
applied to a new sample of examinees, and also to employed typists, would 
assist in establishing the generaliz ability of the present findings. 

4, The extent to which the more difficult typing tasks make demands 
on intelligence is as yet uncertain. Investigations using samples of 
students whose range of intelligence and typing performance scores is not 
restricted could determine whether it is desirable to screen out less 

apt students from advanced typewriting training, [However, improved in- 
structional methods end materials specifically geared to students of low 
ability might reduce the intellectual demands of advanced typing tasks. j 

J>, Although not to be encouraged, many teachers evaluate only qual- 
ity, not speed, of performance at of flee- typing tasks. To assist such 
teachers, canonical analysis using two criterion measures (form errors 
and uncorrected typographical errors) would be helpful. 

6, Testing for significant differences in performance scores fol- 
lowing various amounts of training would reveal the returns from addi- 
tional training. If the absolute differences (between first- and second- 
year high school typists) are as modest as those of the present investi- 
gation, reexamination of the typing curriculum and methodology would be 
indicated. 

7, Other types of tasks (e.g., forms, invoices) and other task fea- 
tures (e.g,, incidence of numbers and special characters in the test tasks) 
could be investigated. 

Additional recommendations relate to the methodology of canonical 
correlation analysis, as follows: 

8, Because the particular canonical weights are a function of the 
particular components included in each test item, cross-validation of the 
present indices, using new tasks and a new sample of examinees, is desirable 
in order to confirm the relative weights contained in the present canonical 
equations. Such a cross-validation should again assign variables at random 
to the test items, 

9* Study of the effects of various criteria for eliminating predictor 
variab] 3s from canonical analysis might be undertaken, A stepvise analysis 
of canonical weights might show that variables could be eliminated without 
seriously affecting the predictive ability of the canonical equations. 

Thin recommendation is supported by the high individual predictor-criterion 
orrelations of the present study. 
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Appendices 



A. Supplementary tables, 19-51 

B. Typing tasks 

Straight copy timing 
Office-typing tasks 




Pages 

39-74 

75 

76-134 
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Table 19 x 

Task Variations in Business Letters 1 



Letter 

Number 








Variable 


Number# 








1 


2 


3 


4 


5 


6 


7 


8 


9 


1 


1 


0 


0 


0 


0 


0 


00 


0 


1 


2 


1 


0 


1 


1 


3 


0 


28 


0 


1 


3 


1 


1 


1 


0 


4 


0 


29 


0 


1 


4 


0 


0 


0 


0 


0 


0 


00 


1 


1 


5 


0 


1 


0 


0 


0 


0 


00 


0 


1 


6 


0 


0 


1 


1 


4 


2 


39 


0 


1 


7 


1 


0 


0 


0 


0 


0 


00 


0 


0 


8 


0 


0 


0 


0 


0 


0 


00 


0 


0 


9 


1 


1 


0 


0 


0 


0 


00 


0 


0 


10 


1 


0 


1 


0 


2 


0 


08 


0 


0 


11 


0 


- 0 


1 


0 


2 


0 


21 


0 


1 


12 


1 


0 


1 


1 


2 


2 


17 


0 


0 


13 


0 


0 


1 


1 


3 


2 


22 


0 


0 


14 


0 


0 


1 


1 


3 


3 


31 


0 


1 


15 


1 


0 


1 


0 


2 


0 


11 


0 


1 


16 


0 


0 


0 


0 


0 


0 


00 


1 


0 


17 


0 


1 


c 


0 


0 


0 


00 


0 


0 


18 


1 


1 


0 


0 


0 


0 


00 


0 


1 


19 


1 


0 


1 


1 


3 


1 


22 


0 


0 


20 


0 


1 


1 


1 


3 


0 


18 


0 


1 


21 


0 


0 


1 


0 


3 


0 


19 


0 


0 


22 


0 


1 


1 


0 


2 


0 


17 


0 


1 


23 


0 


0 


0 


0 


0 


0 


00 


0 


1 


24 


1 


0 


0 


0 


0 


0 


00 


1 


0 




*1: Enclosures (1 = with, 0 = without) 

2; Listed Enumerations (l s with, 0 = without) 

3: Table (l r with, 0 z without) 

4s Column Heads (l r with, 0 z without) 

5: Number of Columns 

6: Number of Column Heads Shorter than Columns 
7: Number of Words in Table 

8: Letter Fora (l r prearranged, 0 z unarranged) 

9: Letter Length (l z 150 words, 0 z 75 words) 

^To illustrate the reading of these tables (19-21): in 

table 19, a ,r l n in column 1 means that the letter has an 
enclosure* A n l ,T in column 9 would mean that the letter has 
150 words* It is also apparent from these tables that some 
columns are dependent on preceding columns. For example, the 
presence of a n 0 n in column 3, indicating that the letter 
does not contain a table, automatically requires a n 0 n in 
each of the following columns pertaining to the character- 
istics of the table contained within the letter. 
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Table 20 

Task Variations in Tables 



Table 

Number 




Variable 


Number* 




1 


2 


3 


4 


5 


6 


1 


2 


1 


1 


2 


0 


1 


2 


3 


0 


0 


0 


0 


0 


3 


3 


1 


2 


0 


1 


1 


4 


4 


1 


3 


2 


0 


1 


5 


5 


1 


5 


0 


0 


1 


6 


5 


1 


5 


3 


1 


1 


7 


2 


1 


0 


2 


0 


0 


8 


4 


0 


0 


0 


0 


0 


9 


3 


1 


2 


2 


0 


1 


10 


2 


1 


1 


2 


0 


0 


11 


2 


0 


0 


0 


0 


0 


12 


3 


1 


3 


0 


0 


0 


13 


4 


1 


4 


2 


0 


1 


14 


5 


1 


4 


4 


1 


1 


15 


4 


0 


0 


0 


0 


1 


16 


3 


1 


2 


2 


0 


0 


17 


2 


0 


0 


0 


0 


1 


18 


4 


1 


1 


2 


0 


1 


19 


3 


1 


3 


1 


1 


0 


20 


3 


0 


0 


0 


0 


1 


21 


3 


1 


2 


1 


1 


0 


22 


4 


1 


3 


2 


0 


1 


23 


5 


1 


5 


5 


0 


0 


24 


4 


1 


1 


1 


1 


0 



*1: Number of Columns 
2s Column Headings (l = with, 0 = without) 
3: Number of Single-Line Column Headings 
4s Number of Column Headings Shorter than 
the Col'unn 

5s Braced Head (l ■ with, 0 ■ without) 

6s Length of Table (l = 75 words, 0 - 37£ 
words) 



0 
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Table 21 

Task Variations in Manuscripts 



Manuscript 

Number 


Variable 


Number# 




1 


2 


3 


4 


i 


0 


1 


07 


1 


2 


0 


2 


07 


1 


3 


1 


2 


14 


1 


4 


0 


1 


07 


0 


5 


1 


1 


14 


0 


6 


1 


1 


07 


1 


7 


1 


1 


14 


1 


8 


0 


0 


14 


0 


9 


1 


1 


07 


0 


10 


1 


0 


07 


0 


11 


1 


2 


07 


1 


12 


1 


1 


00 


1 


13 


0 


0 


07 


0 


14 


1 


0 


14 


1 


15 


0 


0 


00 


0 


16 


0 


1 


00 


1 



*1: Type of Copy f 1 = mixed type 
and longhand, 0 - handwrit- 
ten) 

2: Number of Footnotes 
3: Number of Corrections 
4: Length of Manuscript (1 = 150 
words, 0 s 75 words) 
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Table 22 

Means and Standard Deviations of Semester^ Students 
On Each of 64 Production Tasks 



Task 

Number 


N 


Completion Time 
(1/4 minutes) 


Typographical 

Errors 


Form Errors 




Mean SD 


Mean SD 


Mean SD 



Letter 



1 


142 


59.94 


26.36 


5.09 


4.79 


4.20 


2.24 


2 


76 


69.13 


25.94 


6.99 


6.89 


9.16 


3.80 


3 


72 


76.57 


33.16 


7.14 


5.98 


9.64 


4.07 


4 


159 


62.42 


29.85 


5.58 


5.29 


3.64 


2.25 


5 


85 


66.09 


35.55 


4.67 


4.34 


5.00 


2.61 


6 


63 


85.98 


33.92 


7.22 


5.82 


11.71 


4.16 


7 


174 


46.46 


21.69 


4.11 


3.38 


3.93 


2.36 


8 


156 


40.01 


24.62 


2.17 


2.65 


3.88 


2.12 


9 


113 


38.20 


18.39 


2.30 


2.14 


4.60 


2.27 


10 


123 


44.11 


16.87 


3.61 


3.53 


5.18 


2.49 


11 


113 


68,26 


26.34 


6.28 


6.16 


5.06 


2.74 


12 


126 


52.52 


25.34 


2.52 


2.42 


7.36 


2.52 


13 


100 


51.94 


22.49 


2.65 


2.70 


8.13 


3.06 


14 


95 


71.38 


24.82 


5.24 


3.94 


9.06 


3.82 


15 


98 


73.07 


29.49 


5.64 


4.12 


5.08 


2.40 


16 


178 


43.03 


24.42 


1.87 


2.34 


3.36 


2.03 


17 


124 


46.11 


22.30 


2.39 


2.75 


5.44 


2.57 


18 


81 


59.94 


30.95 


4.02 


4.05 


4.59 


2.57 


19 


102 


55.40 


22.96 


3.06 


2.96 


9.47 


3.88 


20 


104 


74.05 


28.60 


3.73 


4.11 


8.70 


3.37 


21 


98 


49.77 


24.63 


2.43 


2.60 


5.96 


2.62 


22 


80 


66.46 


26.31 


5.71 


5.59 


7.85 


2.71 


23 


94 


60.89 


33.25 


6.05 


5.53 


4.21 


2.20 


24 


69 


46.16 


27.36 


3.07 


3.23 


5.35 


2.55 


Table 


1 


90 


56.94 


22.35 


2.38 


2.57 


5.17 


2.35 


2 


96 


38.55 


21.00 


1.31 


1.59 


3.43 


1.96 


3 


108 


61.71 


26.07 


2.71 


3.22 


6.51 


2.45 


4 


125 


64.96 


28.60 


3.43 


3.77 


8.08 


3.27 


5 


74 


65.74 


30.65 


2.45 


2.83 


6.38 


3.13 


6 


96 


70.24 


36.09 


3.24 


3.43 


11.34 


5.27 


7 


110 


49.33 


32.31 


0.87 


1.20 


4.49 


2.13 


8 


99 


45.42 


27.85 


1.47 


1.90 


5.59 


2.18 


9 


108 


58.56 


25.95 


2.80 


3.07 


7.25 


2.61 


10 


118 


35.26 


17.05 


0.70 


1.32 


4.77 


1.77 



ER]C 
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Taole 22 (Continued) 







Completion Time 


Typographical 


Form Errors 


Task 

Number 


N 


(l/4 minutes) 


Errors 






Mean SD 


Mean SD 


Mean SD 





Table 



11 


125 


36.72 


20.05 


2.14 


2.99 


2.00 


1.47 


12 


136 


40.31 


18.61 


0.83 


1.11 


4.49 


2.15 


13 


91 


62.62 


23.60 


1.97 


2.73 


7.97 


3.11 


14 


94 


69.38 


28.15 


2.81 


3.49 


9.16 


3.78 


15 


115 


53.45 


24.06 


3.25 


3.66 


3.69 


2.65 


16 


130 


52.35 


28.87 


2.03 


1.76 


6.30 


2.75 


17 


139 


44.77 


18.29 


1.94 


2.87 


2.27 


1.38 


18 


90 


65.16 


29.80 


2.68 


3.14 


9.59 


3.60 


19 


102 


44.92 


24.69 


0.79 


1.34 


6.43 


2.46 


20 


146 


51.99 


20.75 


3.30 


3.69 


2.58 


1.78 


21 


75 


46.69 


23.36 


1.96 


1.53 


6.47 


2.63 


22 


137 


62.36 


26.64 


3.51 


4.05 


7.91 


3.47 


23 


111 


43.69 


23.09 


1.14 


1.38 


6.00 


3.35 


24 


98 


56.84 


24.53 


1.20 


1.62 


10.76 


3.32 


Manuscript 


i 


81 


59.37 


28.49 


5.64 


4.55 


9.83 


2.85 


2 


54 


57.44 


18.36 


5.54 


6.17 


10.02 


3.72 


3 


81 


60.58 


25.67 


5.83 


5.19 


12.11 


4.40 


4 


91 


38.00 


19.70 


3.19 


2.76 


9.29 


3.12 


5 


67 


45.94 


22.47 


3.52 


2.80 


9.01 


3.75 


6 


51 


56.14 


20.67 


4.67 


3.50 


7.14 


2.80 


7 


78 


59.78 


24.44 


6.09 


5.09 


10.40 


4.44 


8 


149 


48.89 


22.40 


3.76 


3.07 


5.40 


2.56 


9 


126 


50.95 


26.85 


2.24 


2.07 


9.56 


3.10 


10 


131 


43.26 


20.65 


2.96 


3.24 


4.20 


2.11 


11 


71 


60.32 


26.32 


6.35 


5.26 


10.06 


4.20 


12 


129 


56.86 


25.64 


4.88 


4.57 


7.86 


3.11 


13 


161 


46.34 


22.06 


1.96 


2.63 


5.50 


3.65 


14 


117 


67.30 


24.68 


4.56 


5.06 


4.63 


3.38 


15 


139 


39.19 


20.90 


2.02 


2.82 


3.04 


1.70 


16 


129 


60.87 


33.34 


5.69 


5.23 


9.38 


2.39 



f 
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6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 
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2 

3 

4 

5 

6 

7 

8 
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Table 23 

Means and Standard Deviations of Semester-4 Students 
On Eech of 64 Production Tasks 



N 


Completion Time 
{1/4 minutes) 


Typographical 

Errors 


Form Errors 


Mean 


SD 


Mean 


SD 


Mean 


SD 


138 


50.68 


19.34 


3.52 


3.50 


3.29 


1.91 


82 


64.83 


22.83 


5.15 


4.75 


6.95 


3.36 


101 


62.58 


24.34 


5.53 


5.61 


7.14 


3.39 


167 


55.76 


20.73 


3.79 


3.32 


3.00 


1.92 


98 


50.83 


20.41 


3.84 


4.44 


4.01 


3.09 


81 


79.49 


35.79 


6.00 


4.68 


8.72 


4.33 


151 


43.93 


25.46 


3.19 


2.70 


3.44 


1.92 


155 


38.30 


17.49 


2.26 


6.67 


3.52 


1.88 


110 


35.15 


15.01 


1.81 


1.80 


4.35 


2.63 


114 


40.25 


18.76 


2.90 


2.42 


4.25 


2.10 


101 


60.78 


24.75 


3.57 


4.13 


4.05 


2.38 


111 


47.23 


24.06 


2.01 


2.12 


7.09 


8.23 


106 


49.03 


19.39 


2.31 


2.23 


8.12 


7.69 


78 


67.19 


28.13 


3.38 


3.24 


6.51 


3.30 


87 


60.60 


24.84 


4.49 


3.99 


4.17 


1.86 


182 


40.08 


19.18 


1.27 


1.80 


2.84 


1.67 


132 


40.78 


18.32 


2.20 


2.47 


4.55 


2.53 


86 


49.98 


21.42 


3.10 


3.25 


3.62 


2.28 


115 


52.90 


25.70 


2.18 


2.25 


7.19 


3.07 


111 


65.41 


26.38 


2.81 


3.18 


7.21 


3-23 


106 


41.44 


17.91 


2.04 


2.76 


5.87 


r..46 


92 


61.62 


26.55 


4.01 


3.43 


6.76 


2.65 


156 


54.77 


22.79 


3.55 


3.19 


3.46 


2 20 


139 


42.22 


17.68 


2.41 


4.80 


4.23 


2.12 


114 


48.68 


23.48 


1.34 


2.06 


5.25 


2.54 


107 


35.38 


15.62 


1.12 


1.91 


3.25 


1.77 


130 


55.98 


22.91 


1.75 


2.02 


5.47 


2.15 


140 


62.94 


28.47 


2.14 


2.98 


6.81 


3.08 


103 


54.14 


22.67 


1.56 


2.19 


5.38 


2.95 


111 


66.59 


29.57 


2.69 


4.98 


9.49 


4.95 


127 


40.20 


19.85 


0.63 


1.12 


4.08 


2.31 


115 


39.66 


23.17 


1.28 


3.88 


5.12 


2.34 


107 


57.74 


25.28 


1.75 


2.12 


6.48 


3.00 


123 


34.43 


24.79 


0.73 


:* . 56 


4.41 


2.00 
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Table 23 (Continued) 



Task 

Number 


N 


Completion Time 
(1/4 minutes) 


Typographical 

Errors 


Form 


Errors 




Mean 


SD 


Mean 


SD 


Mean 


SD 


Table 


11 


149 


29.84 


11.77 


2.26 


7.76 


2.34 


4.06 


12 


145 


38.46 


19.71 


1.09 


7.50 


3.91 


2.38 


13 


101 


58.34 


26.59 


2.25 


6.26 


7.26 


3.95 


14 


116 


62.68 


27.80 


1.68 


2.88 


7.71 


3.49 


15 


128 


52.97 


22.20 


3.48 


10.39 


3.14 


3.88 


16 


142 


45.47 


22.71 


1.85 


2.31 


6.23 


5.58 


17 


154 


45.71 


22.80 


1.60 


2.55 


2.44 


1.33 


18 


99 


63.17 


24.22 


1.99 


2.28 


8.18 


3.15 


19 


113 


43.17 


23.45 


0.47 


0.74 


5.55 


2.28 


20 


151 


48.83 


20.46 


2.73 


3.15 


2.55 


1.30 


21 


109 


43.20 


20.74 


2.55 


8.12 


6.23 


3.17 


22 


141 


56.94 


22.47 


2.66 


4.97 


6.73 


5.83 


23 


143 


39.50 


18.90 


0.71 


1.25 


5.16 


3.42 


24 


106 


51.37 


22.71 


0.54 


1.14 


8.81 


3.55 


Manuscript 


i 


122 


59.89 


25.24 


4.52 


3.34 


9.47 


3.54 


2 


94 


53.57 


21.31 


4.72 


4.40 


9.44 


4.08 


3 


101 


62.27 


23.23 


4.51 


3.95 


10.78 


4.64 


4 


106 


35.64 


14.46 


2.72 


2.45 


8.18 


3.34 


5 


92 


47.86 


24-86 


3.02 


3.26 


8.54 


3.21 


6 


98 


50.63 


21.58 


4.20 


3.53 


7.57 


3.25 


7 


100 


60.83 


23.21 


4.14 


3.24 


9.09 


4.14 


8 


166 


45.39 


21.04 


2.69 


2.62 


4.46 


1.88 


9 


139 


39.58 


18.94 


1.99 


1.95 


8.27 


3.25 


10 


165 


41.58 


18.39 


2.27 


1.94 


3.69 


2.02 


11 


88 


58.03 


19.61 


4.65 


4.27 


9.14 


3.93 


12 


152 


54.51 


23.57 


3.49 


4.08 


7.76 


6.73 


13 


188 


49.49 


23.91 


1.19 


1.73 


4.58 


3.41 


14 


142 


59.62 


22.44 


2.60 


2.57 


3.96 


4.81 


15 


164 


40.04 


19.98 


1.50 


1.80 


2.95 


1.62 


16 


159 


52.87 


22.68 


3.87 


3.99 


8.87 


3.11 
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Table 24 

Means and Standard Deviations of Semester- 4+ Students 
On Each of 64 Production Tasks 



N 


Completion Time 
(1/4 minutes) 


Typographical 

Errors 


Form Errors 




Mean SD 


Mean SD 


Mean SD 



101 


32.50 


9.66 


0.89 


1.21 


1.07 


1.09 


73 


46.74 


15.97 


1.26 


1.90 


2.92 


2.01 


79 


46.02 


14.61 


1.42 


1.36 


2.60 


1.76 


104 


35.15 


12.20 


1.16 


1.41 


1.00 


0.98 


107 


34.37 


12.21 


0.24 


0.83 


7.44 


4.43 


88 


58.24 


20.56 


1.17 


1.37 


3.59 


2.63 


95 


25.78 


9.43 


1.08 


1.40 


1.79 


1.03 


119 


23.35 


11.51 


0.86 


1.08 


1.71 


1.03 


100 


24.68 


15.26 


0.59 


0.91 


2.57 


3.11 


121 


30.82 


26.06 


1.46 


1.54 


2.86 


5.23 


116 


42.72 


24.86 


1.23 


1.66 


1.72 


3.04 


113 


35.90 


21.91 


0.93 


1.35 


3.97 


5.36 


129 


42.40 


23.10 


1.17 


1.73 


4.88 


5.68 


131 


47.26 


15.62 


1.46 


1.92 


3.41 


6.10 


126 


37.75 


13.20 


1.48 


1.66 


1.36 


1.09 


127 


23.34 


9.86 


0.54 


1.15 


1.54 


1.17 


134 


27.52 


12.91 


0.93 


2.02 


1.90 


1.39 


143 


37.26 


19.31 


0.98 


1.68 


1.50 


1.41 


124 


38.22 


13.68 


0.71 


1.19 


3.75 


1.93 


132 


47.47 


18.30 


0.78 


0.98 


3.21 


2.26 


121 


32.07 


13.62 


0.77 


1.13 


2.98 


1.48 


140 


42.06 


13.73 


1.31 


1.78 


2.98 


1.66 


141 


32.67 


12.00 


1.09 


1.57 


1.09 


0.93 


112 


29.70 


24.25 


0.81 


1.61 


2.03 


1.52 



153 


30.85 


7.81 


0.78 


1.21 


3.03 


1.82 


154 


20.71 


8.64 


0.48 


0.88 


2.07 


1.52 


166 


42.32 


13.47 


0.98 


1.12 


3.52 


1.90 


172 


46.26 


17.27 


1.16 


1.23 


4.88 


2.35 


143 


37.62 


11.14 


0.66 


1.01 


3.16 


2.34 


144 


49.99 


18.89 


0.74 


1.02 


7.24 


7.11 


153 


28.90 


11.28 


0.28 


0.96 


2.65 


2.66 


153 


27.3'' 


12.17 


0.32 


0.67 


3.82 


2.26 


157 


34.38 


13.67 


0.65 


1.29 


4.09 


2.36 


156 


23.30 


9.30 


0.26 


0.88 


3.10 


1.39 



54 
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Table 24 (Continued) 



Task 

Number 


N 


Completion TJ le 
(l/4 minutes) 


Typographical 

Errors 


Form Errors 




Mean 


SD 


Mean 


SD 


Mean 


SD 


Table 


11 


169 


22.00 


9.28 


0.34 


0.95 


1.22 


1.19 


12 


170 


27.19 


10.22 


0.16 


0.47 


2.34 


1.68 


13 


161 


38.41 


13.96 


0.45 


0.82 


4.75 


2.99 


14 


166 


46.29 


ly .65 


0.63 


1.20 


5.38 


2.87 


15 


153 


37.22 


13.26 


1.10 


1.90 


1.78 


1.55 


16 


150 


29.78 


11.27 


1.03 


0.97 


3.41 


2.39 


17 


151 


27.05 


9.45 


0.46 


0.92 


1.57 


1.02 


18 


151 


42.50 


15.46 


0.62 


1.00 


5.14 


2.50 


19 


155 


31.21 


12.37 


0.25 


0.55 


3.77 


1.86 


20 


160 


35.84 


19.17 


1.16 


1.56 


1.72 


1.14 


21 


152 


25.52 


9.33 


1.06 


1.74 


3.63 


1.81 


22 


157 


40.85 


14.00 


1.15 


2.50 


3.89 


2.22 


23 


155 


30.76 


12.78 


0.51 


4.03 


2.85 


2.00 


24 


155 


37.95 


14.68 


0.16 


0.50 


5.87 


2.69 


Manuscript 


1 


111 


35.95 


10.42 


1.55 


1.69 


3.01 


1.81 


2 


91 


40.27 


13.51 


1.37 


1.82 


4.16 


6.31 


3 


136 


44.34 


12.01 


1.16 


1.64 


4.14 


2.95 


4 


107 


25.25 


8.57 


0.94 


1.17 


3.37 


1.77 


5 


138 


30.90 


12.35 


1.53 


7.65 


3.52 


2.51 


6 


107 


38.75 


19.33 


1.42 


1.33 


3.59 


1.98 


7 


120 


37.50 


12.35 


1.29 


1.61 


3.59 


2.36 


8 


134 


32.59 


13.79 


0.73 


0.91 


2.46 


1.60 


9 


128 


23.55 


9.56 


0.80 


0.86 


2.73 


2.06 


10 


139 


26.07 


9.49 


1.29 


2.79 


1.70 


1.52 


11 


120 


39.63 


13.34 


1.26 


1.23 


3.14 


2.06 


12 


130 


32.59 


13.59 


0.98 


1.49 


2.92 


2.13 


13 


113 


26.70 


11.93 


0.21 


0.49 


1.88 


1.37 


14 


112 


41.58 


15.96 


0.72 


1.21 


1.60 


1.70 


15 


133 


22.34 


11.50 


0.39 


0.65 


1.70 


1.14 


16 


94 


33.72 


8.48 


1.22 


1.47 


3.06 


1.76 
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Deciles for Letter Completion Time, Semester 
(To the Nearest Quarter Minute) 
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*The decile values at 0 and 10 identify the 
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Deciles for Letter Completion Time, Semester 4+* 
(To the Nearest Quarter Minute) 
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♦The decile values at 0 and 10 identify the range of 
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Deciles for Table Couple tlon Time, Semester 
(To the Nearest Quarter Minute) 
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*The decile values at 0 and 10 identify the range of 
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Deciles for Table Completion Time, Semester 4 
(To the Nearest Quarter Minute) 
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*The decile values at 0 ard 10 identify the range of scores. 
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Table 31 

Deciles for Manuscript Completion Time, Semester 
(To the Nearest Quarter Minute) 
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*The decile values at 0 and 10 identify the range of scores 



Table 32 

>r Manuscript Completion Time, Semester 
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Table 33 

Decile 3 for Manuscript Connie tion Time, Semester 
(To the Nearest Quarter Minute) 
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♦The decile values at 0 and 10 identify the range of score 



Table 34 

Percentiles* for Uncorrected Typographical Errors in Letters, Semester 
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•Cell entries represent the percentage of the subjects who made more than the specified number of 
errors- A "0" percentile entry indicates the largest number of errors made in a specified task. 
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Table 36 

Percentiles* for Uncorrected Typographical Errors in Letters, Semester 4+ 
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♦Cell entries represent the percentage of the subjects who made more than the specified number of 
errors. A "0" percentile entry indicates the largest number of errors ade in a specified task. 



Table 37 

Percentiles* for Uncorrected Typographical Errors in Tables, Semester 
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*CgU entries represent the percentage of the subjects who made more than the specified number of 
errors. A "0” percentile entry indicates the largest number of errors made in a specified tac^- 



Table 38 

Percentiles* for Uncorrected Typographical Errors in Tables, Semester 
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Table 39 

Percentiles* for Uncorrected Typographical Errors in Tables, Semester 4+ 
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N 153 154 166 172 143 144 153 153 157 156 169 170 161 166 153 150 151 151 155 160 152 157 155 155 

*Cell entries represent the percentage of the subjects who made more than the specified number of 
errors. A "0" percentile entry indicates the largest number of errors nade in a specified task. 
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Table 41 

Percentiles* for Uncorrected Ideographical Errors in Manuscripts, Semester 
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*Cell entries represent the percentage of the subjects who made more than the spei 
ified number of errors* A n 0 n percentile entry indicates the largest number of errors 
made in a specified task. 
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Percentiles* for Uncorrected Typographical Errors in Manuscripts, Semester 4+ 
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♦Cell entries represent the percentage of the subjects who made more than the spec- 
ified number of errors. A n 0 n percentile entry indicates the largest number of errors 
made in a specified task. 
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♦Cell entries represent the percentage of the subjects who made more than the specified number of 
errors. A n 0 n percentile entry indicates the largest number of errors made in a specified task. 
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*Cell entries represent the percentage of the subjects who made more than the specified number of 
errors. A "0" percentile entry indicates the largest number of errors made in a specified task. 
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*CeH entries represent the percentage of the subjects who made more than the specified number of 
errors- A "0" percentile entry indicates the largest number of errors made in a specified task. 
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♦Cell entries represent the percentage of the subjects who mads more than the specified number of 
errors. A "0" percentile entry indicates the largest number of errors made in a specified task. 
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*Cell entries represent the percentage of the subjects who made more than the spec- 
ified, number of errors. A "0" percentile entry indicates the largest number of errors 
made in a specified task. 
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*Cell entries represent the percentage or the subjects who made more than the spec- 
ified number of errors. A "0" percentile entry indicates the largest number of errors 
made in a specified task. 
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Straight Copy Timed Writing 

Although he has been dead more than a quarter of a century and did 
most of his major work’more than fifty years ago, even now the world's 
best known inventor is without doubt Thomas Alva Edison. It is to him 
that we attribute the microphone, the phonograph, the electric light 
and lighting systems, the motion picture camera, and many other 
inventions of great benefit to mankind that we take for granted today. 
Edison had very little formal education, but he early demonstrated a 
genius for tinkering and a passion for experiment. He had, as well, 
tremendous patience, the compulsion to work for hours on end without 
sleep until a problem was solved, a unique talent for leading and 
inspiring other man, a strong interest in practical benefits for 
mankind, end the good judgment to employ as helpers trained scientists, 
without whose special knowledge many of his inventions would never have 
seen the light of day. 

As an outstanding figure in the whole history of science and 
invention up to now, Edison stands halfway between the craftsmen of 
the early nineteenth century and the theoretical scientist of our time. 
Our scientific knowledge has increased so greatly in recent years that 
no one without special training could expect to make major contributions 
of the sort Edison could attain in his time. It was, by the way, Edison 
who originated tbo statement, "Genius is ninety-nine per cent 
perspiration and one per cent inspiration." 
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AOfHtTKS 



fijuart /LJU 

*TMjCA&Kf i nAAyr**0LS 8 & 70 eL* 



ED 



jLbtor f, Fk 
tyuJJl- /CfistJL-; j(hc 

'"<£ p M ' 

JfyfboA* . fjM/XLcry* ‘ 

PAmjl Afrji MA } JaMjAiuJ.; XiL 

/OjC- A\xkrlD$4Ajl/ sy/HAO* /QjMtL. C&tt&GJUA-' I 

2- M*dL£L &d<+d** FF / ? 

/ tthl'MJi ZPIIL 

/ Mid Ad cLbu EC\$ 

3 MmL> yujut /Jiaitot &C37 

fjko**. Jbdt/Ms && u&udl* 

F\J}, 
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r 

//7 /lAJtnMX^ 

( UoJ/*yfo J/ DX. HCQQ'l. 

Dwi Jfy At f&b‘, 

£cbc// JshftJ, f^Abth Jjr-lcx, 

/QbtUffU/ A*s. AvrftA !?**&#**,) JjuAoy'se r /^&-4 **4y* 

/ttAt A&hsLtAtl £&*■££>*<£• 

fLofh,'. 

(, JtuaIiMi ox. 

j&itdb sv^U/r, 

it , ^TUllha/ /^tuJo^dS’^tv'^^K tu C*AUA* , 

3 1 /iMdt^ 4/rthJt, /-dj/tt&oJ*~' 
si^jloy^a, 

PJidA >A^JbuCdh &»ith, iud'JJaurjt/t, /?ui**Ui. oj 




yfirJL 



Joe JfcAfil 



'lI&uAA* rot*-**' XCuly 

(W.ljtMyfAiy' 
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© 



&X. * J. W. 

Q&A^ 

W A ^Xitt l Mrvt(,AA^ idtjdhfc'J/** X*** Jb&JhkJL & 

«OEf hpL '&jck’rttr shd*- ■CtuS&ac^s x?*- 

6UA* dzcieuTKj, ^t^(^»4duvT 

z^j A^ Ajo-eiXL fth 

KA J-&#t Ai4\Jh+ ax. /2eu/rf&htA*&+J! ycJLfau^/s 

Jt6>*ti«dth' &+J Aot AvtLfjiTsyA-usrfr A^aJ^/u 
tfhdb /u#uA~ Aac&«*& Ju&/boJr*+K,/v*’ 4 ^ s?»*u/s 




'CGyy*v44yAM+£ AjU*%*fafc, sU#Utl* /tLcC4l*+£ Ar~ /?&<fAs 

£jwu, 

kk£j&*' 
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$ oftcuAy/ h / /^&ur~ ^ty-&Vix/feAQS 



(\ /nurfy* ffisxJA*Xc J (Vvc- * 
&>uL»!v 7}J silks fk^diietos 
CwjidiAJL&L&s ffitiJAAi/ & r> 
QoMy^s ?/UrdMzfcc 

$ ojfajis ffi'OsiAlt- 

fJolJUt-O'Crb $ KxihAjS 

eimJusJ: tyM'C* 

^cbifoA/ 



fljMusis 

'JjdW 

3£ z&titck 

6 /^C yl&juisb 
$ djb-bJZJLhs $ Af&rvUAs 
V*? /c&t.4 f)A*srAAJU 

P \fj eJlwuJb fjrvt^MO* 

$q fsiJL Aiu+t 
i S’ Minimus n*'***' 

1 PuuU'Mt*^ 
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BacJuts <b &r r B'trndL 



C&v&iosfdj' ^ 6 7° 

fifjditW, Cvty of H-7* 

(ItAW) .^cdjU y<jr^ H~ % 

'Jjiur' ^riX' Actual' QiJkjCcb S 7° 

Etftdu/yl, Ofyof 67° 



76 strokes 

/% rt^JLoAXLS 
7.0 ‘yjuxAxL' 
n syiLaAAS 
73 ytaA&s 
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-^fe^g£ 

At^UR -' 



« 

A 




fj cl*v*A&< Usr£/ 

e4n^^i!L^ 



^7itA/i/K(Jy n> 

Pm&cxtwsJL 

PAyC^AAJtXie^ 
IM/mJwXUa UJ'"' 

Wa/uAtJx# 




cfe as 



V 



5. 

3 

£ 

4 

3 

<? 

$ 

7 



22Z4&/ 

9 

I 

% 

0 

f 

0 

1 

3 

2 

I 

7 

<? 

<9 
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‘ B&cxaAs o-£s 
' hostrf' ~fZo*J 

ty" owilkL (2, Maye* $$4fyyjy/ c i&/^xur flfyastv^s S"^, 



Ou/K^K/ P/j(AA^AOK^ ffltjluAft/ 3? 

M 8dt pAjpLM&i’ ZC&to^ s'x 

$*"*+ £ WJbffts 7/tor Y 

P&cC Pi '^^(xActk/ '2'CTUAfMAdjj/ P&cdltiiA* V*i 
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j^sgattcw 
Dfffnir^'^ff. flukthfr/ 

ML, Pw,, Sx^fJo' 

.fyjrWK/ Gr, IJ&caj 

%cMAa> &>• ?^c?ihKas 

£u> *7x1**/ MiOjMj 

^/oJiiA, Ccr, (\JUhry 



dfatL Stoi^A* flfl 
RuJ&fa/ & 
‘TtortL tf/jihfc ftfif) 
l%tictt, ^oUrtAa' f) 
fofitJbWAv f) 

ft /dr RdiiliAA* R 




ULl 



/<? 

u 

w 

f 7 

n 

18 
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M 









jlhCu 7? ft Hx*ys $**+4*s ^ci^ua^' Is 

^ i Cc \s)*aiirK/ £7Ljtfa, Ojtttdki Jy^V<4<rt fekuA*^ /<T 

hll^OifKhSj "Toff dhji/ts Of&k dal, ^/oifojt'&i. % f 

FUmc/aUa/c, 1/£lc*/ CdAlfduu. ^.stdLi 
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j4 $CtvL> 



■fit* - 

^aJvks fyjaysnJ*' 

^O^rJU Jlisr>'j26&KS 
^cLtoCLS Vjlh/K&K' 



< ^OTr^ R^ObAlX^L/ 
/)& {J*M& 






S39 &-<£ £*? 

CX7 7P/^M^dr 
SX 'AaAt' A&iadz 

f i £ . Rof^tSi(ia^ ()/\/&tvOUL/ 



<S> 



?/$C £&c&^ Sjiskict Tjvur' V^tUy Ra^Jo. 



Rolt/rfs ft A^OstriA/ Si /fy 'odteLCTK/ /l\itpJUJU Dj*9K6&db Atnjb 

^AkAJL Rob/is XZ Ra/JL fl/ttousJL' Ry»u}&UL+s tyaMUds 
f\ oAAy/ Rjhis 9 7 $td*f*ufak Adryh 
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f) /v-ajt&aJjh' 



T»L 



^duUiiy 



1 lu 

C-^y s?ni/tujiib) 



Z.v 



Cf^jjAiO C^O^yyrJ^db $vC.i 

$fLjd!/ca& * a> ^o^icmJL kw/ieLs \ 8 

Qy*^Atrvhryf J yjiir^ IjitoAs CjUuc^n^ /}*£&> ^ 2 . 

JfydiAfrj $£/^>usi&y fAU^du CoX ^/jhrAt C . 

\uJLf ^<^ a ' C ^c&rKcJb tyjikui&UdL/ / -r' 

^/LC^A'&nJ^ A&kS tyajtlOHtjl; fyuC/dlfM S^VAjU 1*7 

y&c aOaAmJL JJm£m, rt. Clafji, i- &r, 2,*\ 
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<g> 



^vJm^U/x.L 



fi&»s 
7? o’. 

ft - /670 
8-2W3 
8-(,o$g 



T^d, 



^Kciu^t{ii7, fTAjUtoui/ y^erffcls scv-a^/li/ 

9?\tlu$MdL &oujjd^ jL&hrj?s7C£aA^ 

OJcjAs XtnrtM’ cM^/pi acMf^d> 
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b ( 



'll % S* ca 'fn ' 

i:*K 0-». 

I '. 3 0. f?,rh. 



3> l i l t> i?'Oi> 



£&CLvt &uca^&' (jjA^u&t 
f) /ii6vt f^i</ I qIq'^ Orj£ / 'Tcu^brks 

f^r^cJvboK/ soAtls /fy'i * CaAAs 
QpfldUforA^' Metis' ffifa,' ’ l^A^/oj/U' 
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(§> 



Jly&xaicU, Cdlh^ts JjLC^etdUcib $£^2e/d^U0b fsttf^Xo^S 




(ft&UA/JU 


fthuduccd&is 


to (, 


Mu/dtlatob 


HftoJz&is 


I/O 


sT . 

j T T 


Ccr?i 


2 Al 




M 


H-0 3 


fi 


/Cs*' 
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(ift) Jftj&ddy \JM47 utk£ Su/Stctr&hA; 

QiuJti' / ^AiCb jf\ C l^/cAs 'fottSK/ fMA^loAi*i (l^dt 
^0/w>ju ^oAdt/ 7fO ^f&U/K' h^iXdALs $ hjbr-ijZS** /\ < ^C7dLdS 
Courrf* Povlbrtyt Is Pcl\Jz, ftlacis fdtt^/ J\% M&stjQS 

^Thi ‘^^ousrrfiui+j ^/oT^bdUo SlvzLt BaAAis ~f> 

'fy&or ^k^aJL M*ps ^3X d&vkct/L //*e, tl/u«fur<t b, Bieudns 

U/M) 'tyetdL b/<b> 7*f Wftdd&tk/ ft?, ftfoorit/ 
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/)tttfcuA&s QuLaGery,^^^ 



7k 



'(VrnJU 



foufctoS 






Jljj&ftfcrt+t 6 /gxa^ 'Tpcr 
PfloJibuts JuftfarutL sluAdo/LLal 7f lb 

JJ, 8(rUf TWkS ftjAutfo fbwx/ti/s 37 b 3 

71" • fPowt/rtlb foikutcrV P&k&GfoTitJs 2 / /7 

krJ^kt *)fyawa^is /iioji' JrfcUs *2 ¥Z. 

/?• PaifccrM Pjjkjf tc^jb P Silly Sf ¥£ 

/Si Arrdtb /$e*U 4 \s PuAcJ^r^ SC 
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dt £ Jh*C lfjh+ 4 , ikaAcLs 

O/it jla+J' &aJtks ^OOAuumu PaiLyi/ 

SuOOhSLoo PouuJL %*AwJr ^U&rKah, 'fficdtiaoK) 

&T^mL ^&k*/ )Jhlhvty/ tyajMALuAjdfa StdcKt 

^Moodj P&44, QdrfJt far^clAs }jtus^<nL 

'tyadtfaA&tA* Tcr^ j^tn^uya \^/&tdde^/ 

PAyxica. i/ PdjuAdteiJ 'ffitAp' hy&a/ $r\dds PP//UL>i*i 

dcULi^JL/ ^^tvbbcv Pfta/lh/ ^didii 

bodotoyy/ Cd^vciletot %t4^C<<l' 
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/ 9 b 8 I/J'Otvt&AAs 

sdfi &L 



a 



&7hJLs 



W.ilter*s yhlsiA/ 
^a*jit BuA/hA/ f) ACtiOtotfoy/ 

£jl<l£rJU /IftfidLoTiS jf\ J^rJ/rXdt^tli^j 

/MouJL C7 fr CT)C $£AiiyxturK* 



Q~ ^pn\ ) 
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SZ 

7¥ 
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a/ <s^ Afrit /% 99 CS 



f)oyd- / te*4rt' J ^uchtL 
fjbosY&Uj 

Willem 

f^ / t<LrK^AAiJ^yr^/ J £buX*/ 

Jlt 7X ^^ yvuch' 

A^ncd tfK/ 9 ^P?<LtoLOstv*As 
£oji&y,^ C ^i^9uoy s£, 

^alosij BaA^rit, < 77' 



Jfya/ubKt T~ 

uuuJu, j}, Jka^t 



tsYfsJ 



CoAAMmJLu 
[ri^tj-aAtLS 
&XA&AteJts 

ilrfriMuAArijjLxJL/ 

/fi&euauAi4 r&riz* 
WlaiLa/vct/ 

CuAAriuJbu^ 

^xt^t %C uAAM*ju 9 oa^ 

W^cAju' 

fh&tAdL/ 
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bJkiAlMj XX+jL /^MA6?v7'tJ@^' 



fb&wds ^ /)***dl idtty* f)/* 9 jJi 

Of^L //a^lC^ fficLAajHs ' &£y 



fcntWrttl 




if 


^ilLt 


iC&O f)/Kyh& 


/?, dddt 


It 


$&(r(JLs 




$* CaMs^s 
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£^(L± , 


/Lo^ Ttt&HtUu' (?, 'fyjlhl/ 


!0 






7 ^ ke^roU/n^ 


If 


sfyovLs 




K* QaJu^ 
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Pa \rts 
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Cdhu^Ls 
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&rryUeyvx2*jfc 
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¥8 


0?/ ^oAAjla^Zs 
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sty ddfoys 
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ffsi/tvyjy vcz*j^5 /Ct^K J. OkLJU 



IaaJIi!™ 
*$oulLeAA.; 
c\d&<L' 

fhr t 

Lo*&wnjAj& 

'hdfay 

fcCr+tJ 

/buicUs 

f&o*. <ulotL 
Budm-ns 
^AaautaJL 



'IJsdA^uJids 
Blue, U/lviJzQe^i' 
ChJiA&aJls 

^skoAsU' ljtM#i*r* 

JffU * 

AsgiriA’ ~ /bictj U/H& 
OAovA 

Wich Atdds 
< 0 <x\Ji. BAjs 
Pd& $JLum/ 

Mfayj StfdyJst/is 

A4/ 



S /y^Asbo.' 
7 'UoAshs 

/ Mt 
3 ^oAsmA 

e fe£ 

^sua/ltU/ 

XMt* 

(> 'Uo/mIaJ 

7 y<tA/U/’ 

8 'Wo/mLcs 

\ Mr 
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oijL Jl£iciA*r- 1 / 7 £> § 



7] CrTTUsrdLts 

'Jl'/Jrt/lt Ji". 

d&MZ 



ffttsrrMk. &P [/ c r&4 J 

(Lryz, ^ - JUklo. 



XH- 



£7 



67 



IX 



7 / 
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ybJufrL 



//sjrrnl&is 

fjiqwta^ipL 

t 

W 

X<t 

(,< 

12 

37 



fyviAffi, 

^Axn~Y 

\jjL/rJ&*dt> 

KeA/i/ 

$tfCZZ 



rjtL 

OjAfJjUJUD H/<7tfZ^ 
litrtsT \jjc\hs 



£jJX<r~ 



rjtiJ 

y^C^rr^ci/ 

7!iy^Mc%<^o^W<dfc JLumtJs 
jCffo (haji ^fy. ^(ruJctL 

XiufaJuty (jJhtoJMUoA* ft At 

CLny %r 6U*fU ?fy<cU 

Ca^/utk/ 't/La^l* f}Ai<t*U, Jbh l/M/ds 
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@> 



$AJkticKQ/ < ^Jlhuv<JxUrKj sbkrotcr^s /?& $ 



‘ TjtL P/Urlua^ ^Mtctcl Qarfl PJhucL, 

TL Tty t/ MMdt PJlahmy Ttyylz Jdzdh +7 





&Y 






@> 


(hy*L /^tatu-’ < l> 




* / XM&0]L 

$£Z 


TIM. 

k/m 


fajhufy 

Jo*W/ 


(Ui 

jfcpf 




¥T • 




/?7X 






fiu^udt 


If go 


shwCtojoJ 






Mo 



ERIC 



127 



120 - 



If* inches from th® top* using a lj Inch 

loft aid* margin, and a 1 Inch right aid* wirgln. 

UH. 

0^c£ 

/if&t \t*AAS o^> ctlJi o^*<$ Atrl&iJL, OTht 

dfc a, -fclLMtL, j&AAhdL'/O'** o^s/l^L 
/VtMjf/faUcls AiMwJrLr^jthd^ A&a^jtds/^gis^h Ajty&sdu+Ai,. i 
/fri&JjM/ /Lto^Aty^/M^o^ei^ /fflUns cMJj.'<TlrtA/J^ 

A t ^ / 
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ERIC 



c^k. /^Jcutads/&^ 

d r &dd?juftLrv&' 

t 0 Jjji, ^ &^ufU>7Ur'yiteJU' 

/ticks ~'£o.htA& — y jJ^pte40t&AU4o^ 2ahtps cy^lofi. ehy/v •— 

hwt' Ai^aAoJ.^ dA ZcC sbv6U/' i fj^eod bd^'s^Lstrt 

/Ac/ifeji&v /soJ^r/MJis /?i^<r , 

QjiJ’l^' $ tya/ic*/, ^Ad/r>7^i^}^/y tLi OJj^di (?J^m 'lL’ j 

^■/■' OaIma. t?U ), p. ¥-&. 



128 



- 121 - 



Hwsorlpt jjg Inatruotlona i Begin 1| Inch** from the top, ueing a l| inoh 

left aide margin, and a 1 inoh right aide margin, 



C> f° V ^ 



/Infos /U(, 



AA/ sz^s 



Y0>\ si 
l%^rt?tf*xlsA4\Oi£4A vZ*&v£\/sth' % ^c^vAJis £ /y^JLoAfr, ^ 

/TruoyM^ 7 Vlxiilt- 

,Z>9 -Zj , '/^y^^■ ^i tUtJU/yOojLy^^y^^ Aj t ^^ 

tUs?Y*y aJvasl T JjsJ&Ast'ArfJfcJafckXl^ JpAtJur^, 7 



^1 



/" j Jf6 & £<Li£c+>t (.S 

LT 'e^u^ 

(WcJjr^Z^: Cr P0 t Jtj ^7^ 



o 

ERIC 
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«!• 



Manuscript f3 Inatr+iotlona i Begin it Inches from the top, using a li lnoh 

loft 8 Ido margin and a 1 lnoh right a Ido Margin* 

CL> 

Effoot of Dictation Machines on Job Requirements 

^uuA^y 

The^use of dictation machines la bound to affaot the work done by S Ub& s 

typists *^ffb llo soma poopla believe that any good typist can oaoUy^evitoh Aa 

c <v ^ 

Machine traraorlptlonK) others feel that a trained person A oe a^tfc^bcttor 

^obf^Tumlrg out a mailable piece of work on the firit try requires several 

^<c to x 

qaalAftogi understanding the meaning of the copy, ^a electing margina that /d^&Ct 

result in attractive plaoe meat of the Material on the page, and, of course, 
typing Accurately andTqulok* 



lj, R, Lee, Training for Tn>lata (Detroit! 

’• >r*^ 

*3*B. Fay, Machine Transcription (Cbloagoi 
P» 3* 



Mark Typing Co,, I960), 
Bower Dictation Co*, 1962), 
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Hamiacript P* Instructiona l Begin lj- inches from tJ>e top, using a Inch 

left side margin, and a 1 inch right side margin. 



'X/upb ^jpojut * 



Proper stnnNCr 

^ FOR OffXCS W ORK€R% 

<i$h 0 ' 



~TJt4£s /^AyO/, /zhuA& /CU*t jtt~ 



,1 



XvxS Ma^AoX' Jj yxJrK ^ /L+Jsjj&ik JjUeyli: 
A 6 jfcr fir / a/ju 

^ sUrflhtAs. 



/Cxr> 7 ^?ur^ t * 



R. Wrtjt* ^dfcyUJL' *f- 

&r., W?), p. / 3 . 
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Kanusorlpt *5 Instructions > Begin 1$ inches from the top, using a 1$ Inch 

left side margin, end a 1 Inch right side margin* 



A suivey every type revealed that sales nan who give in 



— ^Feraerrei-ance for Sales Suooess 
L* lOO O 



easily di> rot sucoeed,* ^Thla supports the -eld??MW»a^that "Victory^t© 
one who hsnga on longer than his opponents" l 




^57fPau?%tevenson, "Sa leaeosn Who Win," Sales Research Quarterly 13 a 
122-123, December, 1950* 
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Hanaaortpt 16 Instructions i t Begin i\ inches from the top, using & lj inch 

left side margin, and a 1 inch right side margin* 



I octal Security taxes are relatively new on the American scene* 



January 1, 1957 • A number of amendments since that time have brought 
under its coverage a large segment of the population* 



levied on the firet $3*000 of income This amount was matched by an 
equal contribution by the employer* Today* the tax rate has rise n Jfco 
4.1* on the first $6,600 of income for 
with additional increases already plarjed* 



^ Arthur 0* Madison, A BUtory ^ Pnited States Taxes 
( Boston r Harrison Publishing Co«, 1966), p, 43* 




SOCIAL SECUHITT TAXES 



Legislation was initially introduced in 1936 and went into 
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Htnuflorf.pt #7 Instructions i 






Bogin 1} lnohflfl from the top, using t If Inch 
left side margin, end * 1 Inch right side margin. 



(Ml 

Wrft 



K‘r P«ro»l Pott 



Air Parcel Poet Is of two types i foreign end ydoiosa 

— 2 > While no«t people know about the former, few ere aware of the 

method of handling foreign parcel post, unless he happens to be a 
^ Z- 
traveley, *TWhlle all parcels must carry the notation ^ela Air Kail" and 

boar the name and address of the sender, International parcels must 

also Include a customs tag, which can be obtained froa the postmaster** 

aaaKftJl 

Foreign packages should be handled only by postal employees, as 

A ooaajJL 

♦was^rates and conditions frequently change* A paeise ge for a 



foreign destination should never be plaoed dueti^in a letter box* 
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Manuaorlpt Inztmotlona » Cantor thl » oopy both vartloallj and horizontally • 

Too will ha* a to aatiaato In adranca bov ouch 
spaoa you will naad, and plaoa It on the paga 
aooordlngly. 




~ f- — t 

Jkv JjOvdts 0^, ^JjL, iT od, . 

sx/&, 0 <\ec£h* 

(\/C0rJ^j Pfrc., A > v e Akvz, ATtfeJ^ daJ~ fy t 

(7u,^ 

<oJ* QfryahyMd /ddy , 

'JsJ&caAs s^c'is yti&dts aahJ$ 

/t^ruA* Q^r-^^y^rdd M&~, X<r &&cd 

(J 7 & O^y^OiO' 



(UA y*** 

T/^ ~ 
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Kmnu<erlpt +9 InatnietlonJ i Begin 1$ Inch** from the top* using * If inch 

left side eargtn, end a 1 Inch right side aergin. 



pA Wi_ 



Vacation Calender 



Department heads are requested to subalt to the personnel manager 

^Uw» l t iA/ 

by June 1 a schedule fin5) vacations fer all employees tinder their 
supervision. "A* In earlier years, older employees -vttt^hare first 



choice of vacation dates 



, x New employees -getr I 



day for each month* 



4 S*. Pwoomwl Hotlco. No. 5, Fibnury 10, 1966. 
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Mameorlpt *10 Instructions * Center this copy both vertically and horizontally* 

Tou will ha v« to estimate In advance how sou oh 
a pa co you will need, and place it on the pa go 
aoeordingly* 



To All Branches 

fctL 

Detail*! on our new^llne will ba sent to you by July 20* 

The new llna will ba advertised nationally during the weak before 

< 3 * 

Labor Day * w All reaalning summer gooda are to ba advertised In 





4bfl3iocal papers in an effort to clean than out by mid-August. 



This of floe is to be Info road <^jpy* by wire* 



of 




still on hand, starting on July 5* 



Salas Manager* 



o 

ERIC 



ftamaoripl fll Instructions i 



Begin 1$ Inches from the tor's *- ii 

left sld# margin* and a 1 inch right* alia margin# 




Computer File# 



The use of high-speed filing systems and oompatare in the 

mr IGM** 

retrieval of personnel information raises mu ? +* x * o # qaeotdow on 
invuslon of privacy ,^There is a tendency to oolleot more information 
because of easy storage* inf oimation, however* is 

not essential for ^uaUt/auvtgw»7tt * Secondly, as a pereon usually 
h*a no Un of whot i* filod, bo h»* no s#lf-<l#f.r,ca »«»inst f*l*« 
ln^».tlon. 1 KlniUy, with fcxohlno inUr-oh*rgo of Inform tloo, 
hoods, to rooords by lUogol Upping Is » sorlou* problo*. 2 
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Mamscript #12 Instructions t Begin inohes from the top, usli-g a it Inch 

left Aide «APg In, end « 1 Inch right eld# margin, 

THE MECCA OF THE WORLD 

People of a 11 nations have been Attracted to Paris, Baking it 
the uncrowned capital of the world. Fortunately, two major ware have left 
her virtually unhanud, and oho remain* a city of beauty and culture. 

Paris vas originally called Lute tie by the Gallic Tribe of Parle 11^ 
and cam* Into hletorio prominence shortly before the birth of Christ • 

The Romans bouaae interes ted in the city end conquered it during the 
first century A. D, In tho third oentury, barbarians took control of 
the city fixsa the disintegrating Rosin Empire, it was at this time that 
the city's nans vas changed to Paris* 



1 Andrew T, Jackson, The Orirlne of Paris (Nev Torki Taads 
Publishing Co i, 1964), p. 5. 



o 
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Hgggjoi^pt Inatractlono i Center this copy both vwrtloftlly and horizontally. 

Ten will hero to ostia* to in advaaea how mob 
opao* yen will rued, and plan# it on th* page 
accordingly, 



Colhi/ 












j§>jJUxj& ‘ MrCfa' chr/tu^ 



/VtO^JufryOs Atesjlii, 

9 TaJ* $*»JU -^s> L ~~ 

fjAd<r>^ Cdh 



fhitunv -M* - jtfM&hs /iAfc&> /yAU/A#iM* doJJes /ndy''*vi J tb 

/&&*»> 

4^pt/L&&>04 

fytiflc>4s &dhv&L*, It ^^/oaAA+*s 

/CaJjLj- pj^AM&fc' 



o 

. ERIC 
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Mamsorlpt fib InatiMctioaa i Contor this copy both Tsrttoally and horizontally. 

Tou will bars to tstlmto in sdranoo hew mob 
•port yoo will nood, and plaoo It on tho pag# 
aooordlngly* 












Modorn Tolopbont Sorrloas 

tet^a^tegwag.ggt 

Koop your offloo opon 24 hour* a day* This iylpwtit autooatically 
ansuors your tolophono and* if dosf$£fad a rooorda wu^t loft In your 
absonco* 

Rxtonalon Tolsphonos 



Enjoy tho oomronlonoo of^oxtonslon phonos. Tfcoy ooao lr aaiy 
boautlful oolora to blond with your fumiahi^s. 



Spoakorphonos 

ieno^U. '****«*' 

k jalorophono picks up your vole# from w tf tl foot away. Tour 
A 

bonds an froo for ncits to king?* oad you oon ooevoroo without lifting 
tho rocttj^rsr. 



Coll Diroetor 



-buttons oonnoct you with otbor oxtonal on phonos* 
Tou oon hold mm oollo whilo answering otbor* , signal otbor phonos, 
and talk In oonforonoo to a nuabo r of otbor phonos* 
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Kanueorlpt f!5 Instructiona l Canter thi* copy both vertically and horizontally, 

Ton will hare to eatlaate in advance hov ouch 
apace yon will need ( and place it on the page 
accordingly* 



extort foi^it y 

Fads BlcJzts /bnxfr x/ju 

‘O7\0J]torrvusrr*/ /OUr^JL - 42 /l4rit£, '^ 0 ^' 

/ 07 \A 7 \AyrrU^ryj 



/die ac /h./y&iJL ktef>o?y Amo-k- x/jl coAb 
, 'J^fyA\L^<jyL> t AA& d&y 4 s /dtadtvyjQs / C v ^jd' 
/jM (HfrcAxo 'toyrJLA^/^ Aritl, yt/l 8j!cyJZr*j ^ x/^sAAritd 
Ja^L /CMkL£ AA%Cry4/ f “far AatI&>*s 4yUU&£ X& 

7 A/A^ ^rli&UrLy^ AlX/tX^fc sXh, sj^rtrt ( as. 



Manuscript Instructiona l Bsgin Ij inohao from tbs tip, using « If lMh 

left aids nargin, and a 1 inch right aid* a»'gln. 



"Thu AlAA&hA/ /uy>cj^ jth. /^^uAdife 

yffl^yA^tco^ <COsw Jz'/tfA-w Aw 4 , ^&Ll£~ 

/(h^is*^luab ^l/r>r^/ .%JjL , ~T'AjUr 

£ 0 %jL 0 l 6 - Jjb /£> yh^ai.' Jhdltys AiMs A&£Jlior&<Xs xfcia. 

/SfcrfL <pr^'*Sh*P*jfc, 

Ajfc&Qsw dbr /fru aaAAI OaJLt 
/ d#**' Jng/xh- rfl, ct>^ o^ x/t.ja '*" 

"/X- CXTKCM^t J/atU^IJa JLlsI 

jp/t&^ctiiXK/ ^dl/ jJjL* xlc jlvZdt ^ 

AX’ ^Asr^CAfiAl/tls 

/v^W^U^ Q/, X^svsS^ ^^^td 0 ^g 2 c^w 

J%r $JA&t*A 4o [&hrAr>£ . 

£Z^),p 37 . 



. . » 
i i 
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